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S-IC-12- Static fidng countdo{;n on 10/29/69 was terminated at 
- --- r - ·- ----· .. · .. '-. . -.-.... r--~ ... --" .. - ---:'! 

approxiITlately 1'-40 minutes because of indications that noise levels 111 
c---_.... . 

certain local cOl1.1. rntm ifie's" '\vould create excessive a!lnoy~?,cg~. ' Fuel 
-:Was left ab~al'd the stage, 'and ~t a:-ti~ ·'£iring is rio~ re scheduled for 
,today. The problem with the fuel 1 o Cl,-du-;g -probe cire'uit; ' i-epor ted in 
last week's NOTES. was corrected by repla.cen1.ent of an electronic 
package. \/ -,. 

,S-II-9 _ -" S~age is in the ve rtical position in the S-II Stag~ Checkoyt 
and Storage Building. Final modification period will stal't today. 
Shipment to KSC rernains scheduled for 1/8/70.'V--

S-ll-lO - Relnoval of the stage, from the A-2 'Ie st Stand rem.ains 
schedulcd--for 11 /4/69. AHel' removal from the te st stand, the 
stage will b e ~tol'ed -in' the S-II Stage Checkout and StcJrage Building 
unti,l 1/27/70, l'.!,t which time it will be installed in the A-I Test 
Stand for cornpl lC tio n of post static firing checkout. V "--, ' 

S-II-,.rr:. Q.!'yogenic proof pressure test was ,sqcS:,essfull)! 
accomplisbed on 10/31/69. Static firing has been re scheduled from 

~ ·-lll} 3/69 to I.,:! 1,4/69 'J.,.""'''''' .' ' 

Space Shuttle Acti vitie s - 'Repre sentative s from Chryslcr Corporation 
Space Divisi~n were at MTF 'on 10/30/69 to insp~ct the S-II Test 
Stand relative to a planned proposal to perfonn Space Shutt~e booster 

~, ' vehiCle testing at 11T~:_ V~r ., 

MTF Combined Agencie s Campaign - MTF succe ssfully comp+eted its 
1970 CAC last week. Against a planning goal of $70, 000, MT)~~." empl()yees 
and companie s contribu-ted or ' pledge d $ 110,6'84. l-cj~--i 580/0 of·· goal. -
Approximately 93% of the employ'ees participatc'ci for'" al]:~;;~{~ag~'" I 
contribution of $48. 59. Very little cash was collected with maximum 
utilization- of p~ yroll d'~duction against 1970 earnings being ~scd. V "" y _' 

Final MSFC Camille Recovery Assistance Checks - NASA/M1'F employees 
who suffered personal losses [r,om Camille received supplemented I 

checks from the MSFC/Huntsville commihee which resulted from late 
contribution and balance from initial allocations. This trcmcndo'us 

_ ge sture from Huntsville to M TF was extremely beneficial to ou~' 
<"_ NASA. employees and elevated ' their -morale' and rnet theil' needs whcn 

most needed. A heartfelt "Thank You" is in order to all who participated. V 

Ed Buckbee
Translation
Bart S. Would make a fine item in Marshall Star. B
[MTF contributed 158% of goal to Combined Agencies Campaign]
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tfJljr 
CSM/MDA INTERFACE LOA DS: We have investigated the problem 
of docking loa ds with ASTN, MSC, and MMC, and all parties involved 
confirITl the realism of the load condition generally refe rred to a§_ th.~ 
"zipper effect.:' This condition-occurs after the. do~l~ i;lg - p~~be has , 

-- captu-l:e cl and is pulling the CSM and Clu~·;'t~getl?~er . V\Ti.th-'th'e- do ~king 
'fiifel:'fa -ces (rings) l?!i~aiigned' -by a small arn.ountl -th~""" all~oma~ic 19;tcq.es. 
are actuated on one side of the docking ring and the others follow later 

-as -the docking rings ar~ forced together. Analysis ' by MMC and ASTN~ 
r-c ----,- - -- .' 

(generally confirLTlec1 by MSC) indicates thaS.': 1~~1.L..!2. .\g".;gL .. ~},., .. g.92.,.",." 
... R~:md~ .ap~l a ~~,l1 .... cJ.i~~2E.~.D,.t9L .. ~ .9.9- KIES ... . ~fLr~s}.11t,~ The M.~!: is •. 
. j_~ s ig~~,~ • .L~~:-Jl.,...~~;..l~~l..£L,,?'.!3~~~9..,. PR':lJ.22.~ and a b.,21_~ i,ng ~ ~?2::~l-<t, .. z!...~-· 
300IGPS . The "zipper effect" loading condition has been suspected 

-'iOr""~tom~time , but apparently the r~ality and sel'iousJ}ess·_of it with _' 
the CSM/MDA only developed ove r th~ "i~~ t fe~~·-months. Two solutions 

'.-_. -.... -"",----_.,. ~ ~ - '--' -_.- ... ..-{ """"~ 

(or combinations thereof) are being pursued. The first considers a 
-I 

n~~~ification to the latches _s~!s:_h. ~~a~~!_::latches fire ~utomatica~~l:. .. _ 
. when docking occurs and the remaining six are la.tched manually. The 

"'- . __ _ . . _ _ _, "--_-_ ~. _0 _ .. ,J. • ..,......~. Ql,1III;:W......, ... 

automatic latch preload would be reduced (e. g_, from 2, 700 pounds to 
900 pounds). This would probably require a Is 0 s onie minor mods to 

the MDA in the tunnel area. The J$.S9.!~.~ .approach ~1d~~_~~jgr .... ~ 
!pods to the..M.12:6 .?.!r_u~st2_E.~..:, ... The re is, as could be expc cted , some 

:~~~~~~-~'ction" to resist m?~~_ to_t~~ ~ .. ~.OI..1~. ~O~~.i~~_ hard\vare/~peratiOl1SV 

SWS NO. 2 AD HOC-GROUP MEETING: 
Ad Hoc group was held at KSC on October r------ ,_ .... 

A meeting of the SWS No.2 
27 and 28, with appropriatc ' -~ ' 

MSFC representation. As a result of this meeting, a minimum mission 
opH on plus six del ta options we re identified. The ~~t~e~ti-;;g-~f ti~'~- -
A d"l.fo-c 'c ro~p v:,ill b~ t~ ;e-po-~:t- a p-r~'po~~d- ~vork plan to Mr. Schneide r, -.........._-_ .... --~ .. ~ -' .... -.~ .. 

. _ MI . Thompsor:, , and Qe.l!cral Morgan. This meeting is -not firmly 
--s-~h~-dcl~ -d: but sh~~id tak~- pi'~-~-; "sonie time during the week of Nov. 10 . . V-~ 

BIOMEDICAL EXPERIMENT HARDWARE: MSFC's Bioastronautics 
Task Team delivered a functional breadboardof the LBNP d'evic e-'to 
~ ---.-~-~- -~. ~ ,~. _. -- ... .~.." 

MSC by air freight on October 30, 1969. This is a thre.e segment, 
,~;ig-ia -wall unit with waist seal and saddle which will be tested, and 

\ -...... "" . . 

r~~~luate_d .by ~SC i?- support of the PDR on November 18. V-

A TM EVA: MSC proposed to set up a five or six person task group 
(headed by a -senior astrona1}t) at MSFCfor"~s-~~e~-a'l months to \:vor1~ 

' thecri"tlca 1 a-rea, of ATM 'EVA th rough design cone~pt and simulation. 
~M-SF:;'C ~'gr~ed and Bob Thompson (S &E ':ASTN) will serve as MSFC's ' 

lead man to work real time decisions and trade-oHs with the MSC 
group that is eha rted to s peak for the Flight Crew OperatiOl'lS 
Directorate and MSC. This operation \vill be initiated <?0J!ov, 7. ',V 

- 0';.2 ._.. _ . 

Ed Buckbee
Translation
L.B. Is there a similar problem in CSM/LM docking?
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If 1//3 BI'J~ 
FY 1970 CONTINUING RESOLUTION - The FY 1970 Continuing Resolution 
providing funds through Dctober expired Octob"er '30, 1969. The Senat'e~ is 

10(\--'-'- ~ .' . • ,. ... .~. ."", r 

not in session and will not reconvene until Tuesday, November 4, 1969. 
-NASA will , be without operating funds until possibly Wednesday aftem'oon 'or 

"-!..:,,,~ . .:;.!, ...... ,:-._:-r -.......... r:-.';- ... ~ ~ ..... ""'":'''·.~ ... M. - .. - ."~" "-....... --~. -"~_- _,' •• " ." • .,~,.; .... ,-_ .'. _.I,. _" .• , .. _~~ ... """ ,"_"" __ - -01' ........... ' '' ... ~.-, _ _ _ --' ...... _ ~........, 

T4~{sdayo<moming dependent upon when the bill is 'passed and signed by the 
Presiderit'~~> E~ergency funds have been received from Headquarters and we 
have attempted to cover all known requirements through next Thursday (Personal 
Services and Travel) • V ,.r 

R&PM FY 1970 OPERATING PLAN - The center has received the MSF Markup of 
~ ___ • __ o-,~"_",._",,. - •.• _. .. II' 

the Research and Program Management POP 69-3 for FY 1970. The adjustments 
are-a;'i;Tio~s: ~-,-"'~.' --- ----.-- , , -.. -.-. .. ''''', "-~""'-. ..... -....... ----",~~ 

Funding (Obligational) Levels 

Prior Guideline MSFC Request Latest Guideline 

$118.4M $122.5M $121.1M 

I \' 
,~- f::. $4.lM ----~- 6 $1.4M :-1 

The ,$2.7M increas e in our guideline results from the case made during the 
"--,- .. " . . .. , -'".- ' ..... - , . -- ' .. ,-. ' 

, ... ~_~~_!~yiew. with Headquarters personnel at MSFC. _ l>-.r'" 

Action is being taken to operate within the MSF obligational authorization and 
we expect to be able to iive within the cost ceiling of $125,484, 000 established 

~~i ~A S r .~~: .. ".~.. ~,-.- ,., _._- , -- -- , " .-- -, .' .. 
G, CONVERSION OF WAGE BOARD EMPLOYEES TO GS - Plans have been completed 

I to convert approximately 390 Wage Board employees to GS (General Schedule) 
claS~HrcatiOn.~ffe~tive :r-\Jov,; ' 2, 1969. This ~onversio~ 'will ~9st approximately 
$138 J 000 annually ... but should enable MSFC to more effectively utilize its em-

, ... '.~;- oJ' ....... ~ .......... _.- _. _ ~ .... .... _ "'... • • " 

! ~~oyees: V " .. ' . .._, ... . 

The conversion will improve ' our Center's workforce by allowing more skilled 
. <.~mploYee·s - to' w;rk i~ br~~d 'area. ~ ra ther i'han in their narrow II specialtx" , ~ s they , f 

did under the Wage Board pay plan. It should improve the employees' attltude i 
.~ apd mor~le by removing him from a category which he feels 'the center ha s placed ~ 

"at the bottom of the list". It should also help to strengthen the Center' s ~ 
~~!.esearc.r,,:,:and de\lelopinent image by shifting people from a category' usualiy ~ 

associated with .1 production" activity to one with an R&D association. V l 
'I 
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AS-507 CDDT - The AS-507 CDDT proc e ed e d satisfactorily. 
"'-. .................. ~ ... _ ...... ·r .... ' -.- • ; ..• -; _... • ...... ... .~ • ,. >-_ ..... ... 

The only.engine probl e n'l noted was an erratic # 1 oxidizer pump 
~~-.. ...... ... . .." 

bearing temperatur~ " measuren-l.e~t on F-l engine, F-6053. The 
engine heater panel' "telllpcrature hi"gh ll and "tempel'afG;'~~ OI<" 
i.ndications were used as backup and the countdown was conlinued 
uninter r up t ~9- .. Subs eq uent inves tiga tion"'it;'dica tes a ,!al:1J"ty. t_e n1.p·e i: a~-

~ tlire -tran· s ·duc.~ ~·. Adequate panel indications are available as _ ... . - .. " 

- ba."ckup ~nd- due to the extren1.ely limited access, the tl"ansducer _ ___ -__ w _____ .. 

..-w~~1 . p.~·~b ~b~y . ~ot ~e.replaced. V-~ 

J - 2 Engine - On October 24, a test on J - 2S engin.e J -114 was 
,;.....-_ . .--......... --.~_"' ...... ~ eo...., Qi~"'"'4' ~-"" .... --.... -.~ , ......... ~ ...... " . .. ':'lI.lo, .. __ "'- _. t 

terminated after 392 seconds by the rnainstage OK pressure 
k \.l..· .. ',~ v:. ~ ••. ~ ' .. -~... " ....... ~ . '-........... . ~--..• ~. .~ •. ,,~ "' -- .......... - • , .. . ... - ~. -'_ .. '.-' ",-",-~~ ,,,,, 

. s\v·itcli. Sevel:e damage to the fuel turbopun1p and thrust chamber 
"' ....... ,. . - , J, ._. ~'W.,," ..... -r .. " J4'.. ~._-::: ; ...... ___ ............ _"':-" • .:. ..... .J..:., _ ~ .... -; ;,;.-.-J. ;,,+... .. -' "-~ ;-_ -f"': :f. .J4._.......... ....:" ~.I"~~ . .. ~~ 1'.:"\ .... :-.-::>.-.~ ' .• \, ;''''T'''.;U~ 

RR~$JU:J' ~.:t.~ The 1 e a ~ 1 ~p .!;l"~i~ -r~~-: ~:~~-"'~{t-~~ ~e"" f.~~$l.iJ\~}27 Rl~.~~; ... ~,:;' -.' 
blade broke off and lodged In the pUlTIP causing a LOX rIch shut-
~~~ .. ""7.nw-;...;".".#" ... ..-... "":;: _ ..... ~'"'!, .. ,. .. .... -:~ ". _ • __ • _ - - _. • ~ _ • --..... .. .. 

down. The high LOX surge at cutoff fractured the n1.ain LOX valve 
- ~ . .t_. __ .. _ ....... 

p~u~sing . and ~aus ed extensive thrus l ch.alnper . throat erosion. 
.. .. ,'" - . -.. - ..... -... -

f"'"M9:in~~ag~ ~esting has been t.el'!l.porarily suspey:.d?d pending results 
of the (0 ilure analysis. .;F:.atigue failu;'c- of t-he inducer 'blade is a 

. " -~·~':::L'~!::.~_"-t.t.;; ..... .. 1.'.; .. '_ ... .:.... ..... 6,: .. ..r .• y -. ..... 't .... . '~ •. "-', •.•. - .... \,0 • • "' ....... ' ...... L .. .Ii:,. 

J,J::~~~~-_~2~~J?,~~.~_2he failure is similar to ' a prior failure-'o-n 
Engine J -112 in Noven1.ber . 1968 which at the time was attrib~ted 

._to failure of a fuel qua)~ty "~ctc,r im~r:?edi~tely upstream of the 

,.pUl~p .. 'V """ 

General - Last week's issue of the Rockctdyne employees' news

paper included a ~,,~.tte. l:"".~J,·_on1. . SaD) H.of{I1')an. to" al.1. e"r:nplo'y ,~~~ ,.", 
notifying them of the planned per~onrl:~l reduction of 1200 people. 
becalls e NASA "funds -p'i~-~n~ed {; l:-';-;i ~ti-ng -r-~d·~"t -'~~g"i;~-p'r--;~gr;r;~s 

~ "ha cr'b-(;'~--;; - ;-e'~~'e i:'el y--i:'e a Ll C Eta ·: .. In -, -:x" .~ - '-'-' "'-~---" -.-'>'''';'--'' -. ~~"'~"""'-"'" ·<N·._~ __ ", "".-~-
~'Ji.,..~.:!~' 'rl""PJI ~'.44!~~~";'¥"~x..:..:~""~""''''~'''''~''''""'(",~::,,,,, 
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7/-rr/:1 
1. HIGH ENERGY ASTRONOMY OBSERVATORY: Dr. Naugle has not, 
yet released the A~ouncement of Flight Opportunities to the scientific 
~'Z;r;:un~nity. --1,i~. -Jes~e Mi-t~helCvislted MSFC , last ,~;ek. He informed 
us that Dr. Naugl-;- is~-a~~~~tGig _ ~om'e p~~ eiimin8:r y feedb-ac~ ,fr 0r-r:_.th~ BO~ 
regarding the FY -71 budget before he releases the AFO. ,_,W.e .. ar,e, 

continuing preparations to permit letting Phase B co'ntracts by about 
Ap'r -il 1 970. v---- " ----' 

z. IONOSPH ER IC PHYSI CS SUB COMM ITTEE: Dr. Ed Schmerling of 
OSSA indicated that he would like to have- the next meeting (January 
1970) of his Ionospheric Phys ics Subcorrunittee at MSFC. He is 
particularlyinter ~-Stedb--the p~-s-;ibiiity 'of i~corp-o;a£ing certain experi-
ments on the Space Station and_<!~_s}r e~ _~bri~fing on our .?pace Station 

\...,eJfoEt. I indicated to Dr. Schmerling that ~e would be_ .v~~Y ,pleased to 
accommodate the committee meeting. Mr. Bill ~_obe.! ts of my Space 
Physics Group will E-o,st the meeting, make all administrative arrange
ments, and serve as an _Qb~.erver to the Committee. Mr. Roberts will' 
make or ~ange for appropriate briefings on the Space Station effort 
and for a ~g~~r~i t'our of Center faciliti'es. ' V - -, . '" 
3. SPA CE BIOLOGY SU BCOMMlTTEE MEETING: Dr. IjiJc::hey attended 
a meeting of the. Space Biology Subcommitte~_on October 24 and 25. A 
number of discussions ' resulted in actions by the Subcommittee which 
may causesonsiderable impact on future OSSA policy and plans. 

a. The Subcorrunittee undertook to r'~~p~nd- to the expe-cted impact 
on NASA of the Space Biology Summer Study carried out by a National 
Academy of Sciences ad hoc gr oup. The .Subcomrnj~~e ,diff~.t:s _shar_ply 
with a significant number of summer stud y recommendations, both in ' 

'SUb'st 'ance and -pr iorit'Y. The Subc~~;'~ittee' ~ position is ~ ge'ne;-a,(" 
ang~ment '~ith the body of professional conviction expressed by most of 
the national level bodies who have examined the problem of space biology 
policy. V 

b. The Subcommittee is str~!.1g~y' urging added flights t_'?, _followup the ., 
, .r_e,sults _of Biosatellite Ill, the flight of the monkey,. ' ,'BoI}ny. , ~~ Aside 

from the highly publicized remarks re'cently-e:xpressed, ' a number of 
extremely important observations on the cardiovascular system and on 

-.-----~ .•.. --. ---- ....... .. -
the problems of body water loss were made. Understanding the mode 

.,. ..... _- _.......... -- .. .. .... ..._----~ . .-,......,.-.- - _.-. ---.- -- . --... 
of action of the physiological m.echanisms involved is of paramount 
importance. v '--- . - -

• .-.--- -. "'\I'- • 

c. The Subcommittee d~plores the problem created by the lack of a 
bioscience flight progra~-- Ba-sed o~- its' discussion of potential flight- . 

..........- .. . -.. _--. -- - --_. . - - - -
opportunities the SubCOlnmittee strongly urged that the earliest possible 
arrangemellts be made for inclusion of a -;~rfety of space-biology~-;{p ~'ri

~ . ,-meni"s :-abo,ard 'proposed 'manned space -flight systems ranging fro~-'SWS I 
" and II through and be yond the Spa ce Station. V ; 
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~/rh 
1. n!l rOT ;;·~!,,~ 8 PM~ r, ~ smn 'TJ,'::; }~Cl(l~; ~r' F!1 CO~rCF ·:'T : He huve (J ej'5 veo n de] tQ-,:illC"c(l 

__ \&. .... ---.. ~_...:- ;.. ;;.:..'.~r- ,.,: • ...: .:t"'or : ... . ~.~ :.. '"" .. ~ .. ~ ..... . . "' • • ..,. ...... 4 .......... ¥,.. ,,· .... ,. .. ~".-_ .... _. 'II:_::..;_ ~ •• -:. -1 --'-~. -- - - - ---_ ... ~ _l. _ ---

'b OOij1. e r for t~~ e :Lnh(f~I ;;. e ~}' Li.-'..;t 10 si.;uc: ·{ ~:!. ~; a b~l.cbll) for the j-·;o.rLin conc ept, 
':-:"\;::.T:l aJ)[:.dc layout si-rlila r tc t.he o~··b:i .. ~cr Ge cw .~ tr,,'[ e;:c·cT;t.--f~-i,-th;"·-fly t~~'tC}: 

filld l(~nt1ing conf'if'.1J.-::'Qtipn . E-,rTJenion :i.c cnt)", [:1: hiGh nl1{l;le of LVc~~ cl~ ,d th 
'. - ~V:ooWe a • .., "-~""~""'''-~ . . - --

he a t shie l.cl i'O,'iTal'cJ is co:-,;? 8.l',J lle to th0 Ol'ti tc r ' G en try Y,lanCUver, vi th 
. ~~,,-- .... ~ ,,- ", . .. .... "" -'-.- - --.-- - . 

f>1:;:ih'.r o.tU.tul1c arid con tN)J re(iuil'er.l:~l1tS . r.:t.Y-'!) 2:..c;J~_j _~_ .. ~n[ir1..e~ d_o ._!:<?i~ h o.ve 
to be stm;cd i.Ils5.de th0 bo(~v ~illc c tLey vouJcI 'Q,C_ nrotcctccl f1'o;n entry hu'tinr" 
~DY :;G} , ~sE~dtnr.~ oi' J~hc '~-h) C"'-; ·. J2.!.~tXy_ :i. s'f~J J.-oy~d 1;" - -;: - n~-;'~~;:l-l~-it'cL [!!l~l 1~'~ll~ , 

.itt SUI)C; n:; ~n}c or SU1):·.;O!1:i_C ~; ~)eecs .'lcltil c C'~i' 'pl!'jt,j. cn c,r the tnrn-~~}. ·o1.mcl; tl:~n~ . 
"t:h,i - t()o~:; te:c is l'olle t! ] 80 cl c['i.· ~; ' ~~; to .r. ·'i5.:tt·~1.ro-~ t1i.::at sh:i C10.-1-W ori(:nt,rLj 0.f~ 
~. . -- ... , ........ ... _ _ ....... - - ...... _ _ .. ~ ~ ..... _ .. _ -.." . .. - .... "~ ...... ..:r-__ :::;,.,~:po""-1. . .. _,... ~,, :',.. ~"... "; .""- ~ ... .::.~l'!: , :.s. .• _"'. ~ .. , .. . h~ ..... l~ ~ •• '1'.~;;. ~;·.~_ -..; .... . ;_....- •.. .I'.."..., - _ .• : ...... .Io: ~ ........ -...." 

} c):~ · n_y~1)~!'c}~ . Ac~v ~ '.!-l te[cs of thif-; COr:C(;ll-C inclu::.1.c cnhu!: c c c3 st c.U.l i ty tln'u;Yl1 
~_- ... -.---~ -·--..... - - ................... ~_ .... - l 

l~ !l r:: diJ: ct::r.'r'.l effect of' the hiZI-! lTir:Cs c~nd tr!c ro~~itior .. inr; of the nO'.I-C):!i0SC!(l 

,kt cm g :l.T!es :!'n ex(;(!} lent flo~ r fie1c: concli tions in the i·tin[-; roots ct t.he 
vl1 clc: rsj de. 1,1so, J.2ndin~ rec~.r t}.·ucl:o; [<net sl:,n~t~; 00 not h.svc to pe ne trc:.t e 
the } l (~;:l.t Gh1cJ.o (11C'V'th6 -'tc:\;- of tEc ·fl.1~;eI n r;:e ) 'but are 10'.Iered fro)',:"fiie 'bodv 
8S (o-- t 'he B-)2 or ' [:ce, j., ·si-(:(,- 1Jod,; . r:Ln[JJ.i\': -{hc-:O-{Iot~o~~Do. rt..J :·:~ rit· ~--euuir)1'le~. 
idt11 -ui votecJ scet;fj 9 h; n cn C;l tlie Ilbe11:::"- of the' J.'1.lScJ.c.[e~ ",hei'(~ yj~~_i-td~l.j..: t:y 
!c:r fJy-b a c:i: and. )G_!1c.1b;::- j!~ c xcelJ.cr\.t .• , V-
,., - -... ··;7"C··'C:; l l·1j '·.;1' l·l·II:1) r"OTtT"] ( 'T .-:·. , (" C ,),),., t ' l-- , ..,."" b"ro' ~ - , r l + 0 l '-> C:. ,,0 ! ' . "'j ,,) '. " , , . . •. '. __ . J •• .• • , . • . ·\.:,,, _(.,1. ;Y'5 \-,e L,.le G.0ln,; our rCd .. -vl111. 

( f "'·'ll:~~·'"""~r«J:a;~l··cl~·~r~O·~'·~·J~ ·'O·:' l' ·I'~<:; ·:'·;' 1~0 r "C";'-('l' '1 r 1 n'l]\~ cl' c, S O' l I"'" r, c.' u·'-e·· .. " ~l t S 'J'ror·j "0 fi ' ,,),, , . \...(. _. , • • . \.1 _ .!.> u.."", ... ~J J (.\ _ . J. ~ ': ( ... .. _l 1I ...... ~ . .. ,' ....... ( ~ ._t ... J, ...... J _ • •• () .J 

l:~3.StS ::.t a. d::_15tnnCC: arOU:l!] 100:) ft f:!'0l'1 the vehicle. Ylil":'d cOrc s tl'9.il~ t. 

cor1putntions for hi[~hcr lc:vels (VI) to 1;>0 m) GTe t h:n pcrfon:: CtL \-lith D. 

}i O'"re :c·· J. w .. ! 1' C l~l.t i 0::1 s 1!i!) :i.r..vol vinf: t,1 : :'! Go ft \-.':i. n (1 f.c;!,)P. e () on d a stat :i. ~,t i c e_lJ / 
d:Lst:dbut-.ecl 0.y'~·\ OtICl1t }: \o:1':::i c:h h~ 'tlp ~l (:.ted ill r('<~_l tir:1C 'b~r C:.1.d cr.-Jcc), anaJ.;.,cs J.s 
of 1.'.I'.:8Sul'c r.'ents fro:n. Oul' 1;0 n tc-iI'C::C c!.t K~3~ . As [t not .~2.~ t.~:-:11J.;.v· c;(lns:i.~l e j· h1;] .. ~ 
5.rr.})1'QV(T:cnt of thi~; rfletl~od, KSC p o. n~onn~l and V~ DYe nO'.·' in the })roc: ess of' 

··-b·· .. ·-. M,~. ~ __ ~ r.' ' .... ) .• ' 'nir.,-{- I "' '''' ... .,. f · .. " .... 1 - - ~ ro.t· ,,- r r l ........ j r .. · " ' - . , .... t'l ] t~;"' l (l , ) .L tl \ , "J. •• , ·. -,.n~ .. c .. I.CI..O· .. . "'"C,J. .. o F.U,G., \.l!.O c..]. 1 ".~. J.C) ; \ c.l,,--~, cn 1:.0-;1 0 ., I.e ,)1., c ..... . 0 
r-r-J:r--~~·,- - ]. ~ . r-~~J- t ·.... ~ ,.. ., J . ," .. , --- ~I '''1:;' -l ,..., t 1 "."10 .. r' ., \ - "... -.J~ - -., r-l J .. r - r' , 1" ' -' f ';: .. '" ", .. 

t ,) J. C _e\ c. 0 Op_l <.v.l.0, _<.'t J . • ) JC! •• ,lk, ~ 0)1... t~ .. ,eQ e-v d . ' .. U ". _"::I (c!" nc" re <_ r(,. _ c(~ 

~-r(jJ--(;lf(, - f::l'()lln C:' \-lind constn'.) nts. CUn't'~llt ' !.1.r(1) lel~'s g]"c mainly bf).seG 0:1 

the f C'. d., that th~ 5011501.'::; [t}:'C 0:1 top cf the 3GO d.eere,:, frc:cc3.o r: LU'f cran e s 
(cJj fficult? of ·La:r.'clJ.:i.ne c{.':1nect:i.on ~ UI,C8.tcc, inf0lT,d~ion em. c:cc.n8 pcdtioll 
fo r ,·,ind clil'ectiol': V.:l1)C or :j. ~mtatj. c.. fl s cl ~!ct~'ical . interfci:eilce by hoist 
1);C',tOl" S ~ etc.) p and on the p05 :.; ibjJ. it~r. of r«?G.sUr(; l .-~nt errol'S o.U'3 to vind·-
5.nC:uccd rI3.St motioEs. Persowwl nt l~OS(, \Jil1 17'On:i.t.or r E; (-}.1 .. t:i.l ;;c Ol~-D[!.d 
' !I t·, d"~ ~ J.~ r.07 l ,,",h Tf .. ·, f' t\.·-, I , l :-;-~·:··J --'~·- l · ::' n ·l"· t J. ~,G.> r"IF" 0.,,_ c. IdJ. n(~ " , -) __ <. 1.1 11C,. _ \. . •.. <.,; 0 .,<;; "'.1 l't .e'\· c . c •. n,LO .. :'2 or on ... J:~ J J 

~-for opel'Htional reference dCl 'eT1GS 011 ( e ) KSC [,(~ttins all assod.eteu 
pro'blel',f" f.;oJ.ved ( cc'o)·c1il!e.tec:' by us on a 08:r··t;0-·cJ.£>y bard s ), (1.» the l'E'SU!_ts 
of ll~;rC f1.tlc1 J<~;C [;t·L1 (:U<~S o!I ' 1:mr l ~::U!y Go ft reference l e vel comitrdnts car l 

t'e referenced to th: I!)!) ft levcl~ 2.l; cl (c) t he '\; or;'~loc) d e.s :50ciateu. , .. lith 
the eC!1st:rfl.:i.!lt c 2,J.culatio::1f1 l' ;:-q u2stcd . V--. 
3. DLHV llA?,tH]) J..V0J! :l=rc:-~ f'J'lWY : J. stfltns ~'CpOl·t of stucly 1~f\.se-25099 ~ " U~;c 

• .,- .~ 1-Jo- ~ .... :;&.Go:" __ ~'_ ... " . - I~"""""''''''-'''..:-''''' # _ _ ..... ..",.. ...;- ... __ ... ~_~ ... _ .. :I .... 

of t!on-·I!nocinc Senso:!';:; rOT }]&zarc: J\voi([;'.l'lcr. Dm'in:::: ! :o ..... el: cll"c cof tLe LPV," 
c cnuuct,('c1 b~.' B;:nc1ix , \TP.S c:i.v e:1 by j·;i·. PoocrL Ley}.s of t h2 LynC'.r':ics ~.ncl 

ContX'cl Divif;j.on to };8n HiJ.vitzky of c~sr cl1).rillt }-::ir,.; or:e-·c1l:1.y visit 1:ere 
~ on Odooer 29/6 

V v/" I 

Ed Buckbee
Translation
E.G. Request short briefing with sketches (30 min or so) B



NOTES' 11/3/69 GODFREY ]) J/~!1 
SATURN: . 2f "is II( 
1. AS-S07 CDDT: The wet and cry d~DT's were conducted with only 
minor holds. The Launch Vehicle and GSE experienced two Significant 
problems during v:reC'c'f5i5r ~ -_ -Two S-IC L"OX Depletioil Sen's ors (one'"'' .-- -., 

'-inboard a 'nd -'~ne--outboard) fail ed, but the countdown was ~ontin~ed by 
- jumping the outboa rd 'sensor ~ter·lock. The sensors have been replaced 
by cryogenic tested spa res •. Failure an'aly s'ls-"'is in· p~oces' s and 'any 

.,' '""-

---additiona l action- will be def ined after completion of the analysis. y---
The S-II GSE Hydrogen Heat Exchang e r Level Sensor failed. After 

a periocrof oper~tion in the manual backup m"ode and additional data 
analysis, the unit wa s returned to automatic level control and functioned 
properly during the remainder of the count. Post CDDT analysis indicate s 
that the level sensor loss was probably due to a loose electrical connector. 

Over 87 minor test problem reports from KSC are being analyzed to be 
sure that the launch vehicle and GSE issues are properly closed out. V 
2. S-IC-12: The S-IC-12 static firing scheduled for October 29 was 
cancelled. The unfavorable weather condItions which prevailed would 

~ ..... ..-.-... ~ .. -- '" _.. . . . - - .... 
have resulted in an unacceptable sound level in neighboring communi-

,)~e~~ .. ,,· The static firing has been rescheduled to today (Nov 3) at "3 p.m. V-

. A letter contract between MSFC and The Boeing Company for Lunar . 
Rover Vehicle development and manufacture was signed on Wednesday I 
October 29, 1969. A "kick-offl! meeting was held with the contractor 
on Thursday, October 30 I and pre-negotiation meetings will continue 
throughout the month of November. Definitive negotia.tions are tenta-

'"- '. - ...... • J< • • .. 

tively scheduled for the first week in December. ,V /'---



NOTES 11-3-69 GOERNER 

1. SPACE SHUTTLE 
71';/J 

The Space Shuttle Task Team has requested our Office to initiate 
severa l ne\\I studies in support of HSFC's response to the action items 
which resulted from the Space Shuttle Des ign Revie\·J at the 10-18-69 
Management Council Meeting. The following new efforts are now underway: 

(l) Inv~~Jga .tiQn .. of __ §. ):?-.igl\ .>.~~E~.s .. ~ :.t~.:_~~~~i~~.~_t ... r a t~_~." j eJ:;. ,.engine, J..?~ 
sh~ttl~ ~~'7.' utilizing . .h)~flf..gZ~ as the fuel. _" Outlining a development 
pro'gram required to achieve such an engine. 

......... ,,~ 

(2) Investigation of the merits of the F~l engine as a reusable 
Shu t tIe propuls ion system fromtFie'-perfo'r-nlanc'e/ s iifng "viewpoint : .... it 

""" ~ifr'-be "'nec'c's 's'ar'y'--to' disregard the 3.5 million-pound gross lift-off 
weight ground rule for the investiga tion. 

.,~ ... ~, • • ~ .-,)0 

(3) Investigation of the use of a pressure-fed idle-mode ma in 
engine for on-orbit maneuver and de-orbit re~i~ir ;~~-~'t~ .---....... ,.. ... , .. 

c-__ ~-- _ ----_'".'0.' -.. . . -..... __ . ____ .. ~_. __ ~. __ .____ " 

(4) Investigation of trade-offs between utilizing hydrogen 
and RP-l fuel. for ~Jr~~J;)l',~athing engines. ~--~-'---
r--'"--.------..... , ... -~-... ",-

In addition, \'7e are continuing the 1'1SFC normalizat ion study of the 
Shuttle configurations, eliminating the 3.0 million-pound gross 

_ ]:iJ .~. :.~.f.t>1!.ii .. gtL~ ...... Y..~h.,i<;;J~S:l;::::::':-' ~ ~ __ '~"'_I""'·''''-''~~·''' ''~"''-'~_'~W., .... ,~~.~~-

J 

2. HIGH ENERGY ASTRONOj:fY . OBS ERVATORY (HEA.O) 

Our Phase A design effort is on schedule and we are now concentrating 
on ;f!:!!§.l_ s ys.tE'om~ . .i teTa t i<?n~. r e9u ~.~e.d . £.or cone 1 us ion ,0 f .. th ~. PtIa ~ eA .~ 
~aseline satellite design and on comparat ive analyses of configuration 

~------ ... -- .. -."- .. ,,--.: .. , -- '-'~,' ------ - --.- ... ... . ". - ----.-,-~.-.--. 

_~~lternatives. A series 6f" meetings has be e n held this week to review the 
overall design status and to initiate tIle Phase A documentation effort. 
Our current schedule requires final documentation by 12-8-69, in order 
to have adequate time for printing copies before the release of the 

-"'- ... ~.'" 

Phase B RFP in early January 1970. 

Although \'le still mllst complete pO'\'ler and thermal analyses for final 
confirmation, it appears as of now that the HEAO baseline design will 
be able to accomplish the desired 30-day- g~T~~tic scan during the firs t 

,~ . ph~se-"·~~f. "the ' ;':'era1l mission p~~file. --tise o{ -a-"'-c.ustom solar a"rr'ay ., .. ,,~ 
instead of ATH modules should prov"idc ' the additional pm·Je r capability 
required for this portion of the mission. Pop-up solar arraY.panels 
have been examined as an alternntive for further pm:er requiremen t 
growth but ... ~'? _no~_ appe,a~·~~~.: cc~sary for our bns e line design. V -·--



' NOTES 10/31/69 GOODRUM 

~PI;/J , ]) ! 
DUAL MODE LUNAR ROVING VEHICLE - Rod Stewart received the following . Iii 1, 
TWX from Bendix Aerospace Systems Division: "As indicated in our letter 

~ of October 24, 1969, Subj ect : Initial planning d?ta for DLJs_'L~~tension, the 
..-:--, ,- .-

. plans presented therein were based upon Bendix winning the LRV contract . 
...-' __ ~_ _ __ ..... _. # • _ '" _<-. , ..... ~ ., ' . ..". ~ . i • - -- -r 

Since that iS~~~.Jhe case, the plans present~d are being. re-_~~!=l l1!§.ted and 
undoubtedly will change accordingly.' They will be re-examiD~g.".9,.S a part 
of an overall aSSeSsme~t of the future Bendix' positiono"n-"i5iRV necessitated 
by the outcome of the LRV competition. I will make every effort to keep . you 
informed of the progress of this activity. " , -' - --------- --.---, 

We will inform you if it appears that Bendix is dropping out of future 
. ~_~ "'~-----~~~"L"", J, .. {..,j.~"'" _-..:;.~ 

Roving Vehicle effort ~,.....~ . . . 
SPACE STATION GENERAL - Mr. Dannenberg participated in an October 23 
visit to MDAC by Chuck Mathews,'Frank Williams, and Jack Small. Ted Smith, 

'1V1 DAC :- presented 10 critical problem areas whidi led to a detailed discussion 
on the requirementSIor-arhffcial gravity for a future ' Space Ba';e .-~-He" especially . c-.. __ .---_ .. .. "',.- ._. . _ r ,'~ It.a&"....- .• ' ~_ .. ~ .... _ ... _.-........ .... ~. ___ -"._8·........... ....... .. "--",-,. ... - • ~~. 

expressed his desire for a more balanced distribution of artificial gravity and 
I oJ.;.' - l_;.oy":.l~ ' . i 

zero gravity working a'nd living areas than indicated by the presented MDAC 
. -baseri~e 'pr~g~a~. Another versio~ whi~h provides counter rotatioo"-in '"two' • 
\ af(ferent-rotat"ional" planes appealed to him greatly since it is not restricted in 

its attitude capa bilities, and he encouraged a further analys is 6f concepts of 
this type., Ch~~k )yla~_0.ew s expre ~ .. s ed. !)is,_ belief. that !h~ fir.?.l"..sta.~t2~.,~ ill nC?t. 

___ ... p .eces sarily .. ~ecome an inte9ra!~d_ ~art" of the fin~l.'pperational S 2.<l9~J~a~e:" He 
reiterated the need that all Space Station activities have~to be cOI])P9-tiple ,with -- --the NASA integrated plan. He also emphasized the need to look into operational 
aspects . of space operations and especially during tne-Space " Ba ~e b~ildup " He ' -

~ did not want to change--at this time from a 19"75' launch date fo~ the first station 
--~,-..' " 

~e_Lem.e,nt/ _ although _MDAC expressed considerable concern in regard to the 
'-p.J:QR~~.~e~e<?~ion of t0e most adyantageous ~~.~"sys,tems and concept's .. ,V--~'-·~ 

DISCUSSIONS WITH AIRLINES & AIRCRl\FT MANUFACTURERS -SHUTTLE SUPPORT -
. We are continuing discussions with support per.sonnel of major airlines ~nd _ .. ~ 

selected ~ircraft manu-factur-ers'~ Mucli valuable info has been obtaln~d ' in planning 
'1orsupporr-;- in the ' ihfr'oducnon'~of advanced maintainability concepts and in 

_. actual operations techniques. Through close coordination, f9iLcr.af~)]1an~fa .~!\,lrer~ 

~::.!a irlines ~c:ve obtainecL9Lamatic ,~dusUon-,~-.. in aircraft ~g~n1j11),~ Th~y have 
also developed cargo management techniques which are applicable. V 
FUNDIN G FOR LUNAR EXPLORATION .HARDWARE - Detailed reviews were held "" ~'. . 
with Ben Milwitzky and others from Hdqs. , to ~stablish requirements and to 
obtain agreement on MSFC funding for Lunar Exploration Hardware Definition. 
It was agreed 'MSFC would be funded at a level of $SM for FY70 for Lunar _ 
Exploration Hiiidware D.~finition. The bulk of the work' to be~performed will be 

. frlsuppcirt- of--systems and ~~"t;s'ysfems for .... 12.M1R.~ .. a!ld includes technology 
implementation, prototype fabrication, analysis and prototype testing. We are 

y;< preparing work statements & plans for initiation of work & commitment & 
obligation of funds. Hdqs. has indicated they will fund us an additional $2M 
)Lfllnds are available,assuming we are abl~' to -obligate the SSM' in .a timely~-

-.stnd 'efficient fashion . Additional funds will be requested later for initiation of " 
a Pha se B effort on the -Lunar Drill. and the DLRV Science Package integration. V 



NOTES 11-3-69 GRAU 

pr;p 
PRI}m CONTRACTOR QUALITY SURVEYS: The Quality Sub-Task Team has .com- . 
p1eted assessment of t~!"_ee of the five prime contractors to be visited. 

··' Those visited have bee-n mos"t"'cooperative, and provided the essential 
environment for an ob jeCtTve'-review of the .ex:Cs ting . quali ty program _ .. __ . '"' . -'-'" -. -

, activities, of significant changes made since January 1, 1969, and of 
-th~--planni~'g Ini tia ted to suppor t follow- on contracts. Unfor t Ul.].a t~ly~ , ,, 

on Thursday evening before the planned review on Friday, Rocketdyne .......,.....-------cancelled the review, and many of the team members found themselves in c _. __ ~.,. __ ,. __ ... _-r '.JilI'l. ~ ~ ......... 0:.. _ ... ~ 

. anoga Park on an aborted mission. Hope fully, the team effort and 
"'---____ ---•. - .. --- .... -- -~ ,I: • 

enthusiasm can be rekindled for ~new start ~hen permission is received 
.... peO"t~-", ... ;II ~~._~ 

to visit Rocketdyne. . ,. ". 

In brief, the Quality Sub-Task Team has found no real serious problems 
and...3,.o_ conclusive __ evidence of complacency to date'. Some 'findings were-
noted which one might conclude resulted- from lack of attention to 
detai 1; but, _such find ings were l~ot cons idered more prevalent today 
than in the past. The team was impressed wi th the acknowledgement 'of 

~ali- levels of contractor management of . their responsibility to preve?t . 
complacency, and the effort they were expending to do so. - .. ,...... -. 

With regard to the follow-on activity, the area of most concern to the 
team is supplier readiness and capability' for follow-on production. , Since, 

~from the prime contractor standpoint, it is not appropriate to delve too 
deeply into supplier intentions without a contract, we are left in a 
somewhat open-ended situation. One recommendation of the team was that 
par~icular emphasis and strong prime contractor source support be pro
vided critical suppliers on initial hardware production for fo1Imv-on. 

As ~~y-produc~ of having contractors assigned as members of the Task 
Team, some mutual benefits are already evident, and future exchange of 
communication between contractors will increas~ these benefits •. ~-



NOTES HAEUSSERIV,ANN 11/3/69 

NO NOTES THI S WEEK. 



1. 

NOTES 11-3-69 HEIMBURG 

S-IC-507 CpDT LOX DEPLETION SENSOR FAILURES: Two of the lox 
.l'---. _ ... _ _ . .-

depletion sensors ~.2Lindic.?-t~. we! when lox was loaded. The count was 
held at T-IO minutes to jumper out the sensors so that the count could 
continue. The center engine does not utilize the depletion sensor, but has 
a timer shutdown. The outboard engines shutdown when 2 of 4 sensors 
indicate dry. AU_ Q.tJJb.oard "se~"s~rs mustindicate :vet for launch. The .failed 
sensors have been_~~p~aced. They were flown to Bendix for failure analysis. 
Bendix found a .bad transistor in the center line sensor. No problem has 
been detected ~h"th~' ~the~--;~;;:~;'~ - Investigation is continuing. V 
2. PROPOSED REVERSAL OF OWS FLOOR: Your question regarding the 
~fin9-Ji1:'y_~f our decision not to reverse the OWS floor (Heimburg Notes of 
, 10 - 20- 69), it was our " ~nderstanding that the change-from "wet" to "dry" was 

not to include any changes which were not essential. Based on that ground
rule, we chose not to propose such a significant change. Recent events 
indicate clearly that the original "no change It criteria no long~; is i~ effect. 

r-" Not"only is the reve;sed floor direction expected, but MDAC is now r.edesigning 

lee. :te.<~V theE~~ quarte-;s wardroom" With this.:i:citmat~nge,~ii"lct~9..Q.~_jU.~ . 
~""';;;'-'~-~"'I) becoming clear that AAP management is . no 10"I?-g~}·~,S.!:"!"}9_us._abouLa-L9J.2 __ "" 
) 0 o~""'iS""" .,F';;;E:;:X 'la! g "' mea,, are "of "the'~wo'rk:thaf h~ ~ been eompl eted fo r the OW S 

has been ,,-~~gat~d~_by these changes. ' -
3. AAP FOOD MANAGEMENT: Personnel from this laboratory met with 
Dr. Jon E. Vanderveen, a nutritionist from Brooks Air Force Base, on 
10 - 23- 69 to dis cuss s!~te __ .of::t.he-art in food preparation and consumption 
in a zero-g environment. It was noted that conventional cooking methods "can 
le~;e odc;~~- and noxious gases in the worksh;p for "several hours. Dr. ' 

'--Vanderveen suggested that a microwave oven could be employed. It has the 
advantage of quick cooking and no harmf~l-;-dors. It has the disadvantage of 

To';i"i-ig"'flavo r -in meats; o"f o~ ~r cooking frozen ic;'ods on the o~t~ide,- while 
-t"he--i"nside ' r=-emains fr~zep, '"'";:nd the possible danger of exposing the crewm~n - ----- --.. . -' . . 

. to microwave radiation. It was suggested by Dr. Vanderveen that _several 
,- .e.x ':-Manned Orbiting Laboratory nutritionists may be available to MSFC. 
, as support personnel in the food management area, \w.,. ~.' 

4. OWS BACKUP FAN: We have continued our ~arc? __ !~r_ c:-_ 1:?"a.<:~up y:~. th.: . 
:,\~~.ese,a:r:.ch Corp. $9,000 fa:!]. :... Recently, after reviewing our requirements, 
IMC Magnetics Corporation has submitted a proposal for 5 fans for a total 
cost of, $4500. It is anticipated that a contract will be sig~y-"'the encrof 

--·thi~ ~week. Fan delivery is as requested: 1 unit 1-2-70 and 4 units 4-1-70. ~". 
5. MODERATE DEPTH LUNAR DRILL: Drill bit 20-22 (similar to the bit 

~ . . 
__ .which went 50 ft ex<;:ept iJ.. ha.s double the numb~.r. of cllip relief areq.s) was 

used to drill 74 ft.8 in. in Dresser Basalt during tests at the Hoffman 
...... --- ..• - .~.. ' 

Brothers Plant in Punxsutawney, . Pa. ,At this point the bit crown faile,d, the 
",/ ...... . "-

'penetration rate was still at 1. 9_i~trpi~1. and j ,f t~e crown had not faile<;l 
':could possibly have drilled 10 additional feet.. The cause of failure is 

being investigated. v ·-

Ed Buckbee
Translation
Lee Belew Do you agree? B



NOTES 11-3-69 Heller 

1. GYRO-RELATIVITY EXPERIMENT: A two-day meeting, organized 
by Dr . . Decher, was held on October 28 and 29 with the Stanford group 
to j:.is cus s the gyro- relativity experinl.ent. ~:QfQrd showe,d _upJ:p._ 
st:r.ength,.. i.e., the P.L, Dr. Bill Fairbanks, and six of his co-workers. 
Members' from several laboratories ~-;;d -fr;l~ 'PD 'p~rticip~t~d.- One 'or ' 
the results was that the experiment should be approached in three steps: 
(1) an all-up technology experiment {which might already produce 
scientific results}, (2) a scientific experiment with the objective to 
measure the relativistic effects of the orbital motion in a non-polar 
orbit, and (3) a final experiment in a polar orbit to measure both 
relativistic effects of the earth orbit and the earth's spin on the gyro 
(7 and O. 05 arc sec /yr). The relativity experiment has not as yet been 
baselined for the Space Station. As a result of our meeting with 
Stanford, the ~ request by Bill Fairbanks to have the experiment ' inc~u~cd_ 
in the Space Station has been relayed by PD to OSSA for inclusion in. _ _ _ r 

the "Blue Book." Bill Fairbanks was very interested in the possib.~e_ 
use of the shuttle to deliver experiments in any desired orbit and to 
b-ring them back if needed for repair or fo~ updating of the science. V 
2. Ph. D. CANDIDATES: Messrs. Robert Naumann and Ed Klingman 

. passed the math exam" in addition to their earlier prelims in physics: 
- This makes both "Ph. D. candidates. II Bob Naumann's thesis has 

alreacIy been written a~d accepted. The next and final step is the 
defense of his thesis in Spring 197 O. v -' 
3. VISIT OF DR. CURRY: Dr. Tom Curry~ who heads the program 
for NAS Postdoctoral Associateships, visited MSFC at the invitation of 
Dr. StuhlingeJ; I s office. I had a real good dis cus sion with Tom Curry 
during a luncheon together with Dr. Bucher, who is in charge of the 
MSFC program. Dr. Curry is in full agreement with .the approach _ 
which we adopted- recently, i. e., we start the selection of NAS candi-

"dates by correspondence 'and matching their capabilities to our SSL -
- program needs and available lab equipment. Dr. Curry intends to go 

a ~p furtheJ: i~ his next proposal to NASA: t~ p_rov~de 2-3% of the _ 
_ _ f~nding for a trip by an accepted associate to the Center several months 
_.Eefore the start of his tenure. , This will h~Jp_to .cut do~n: the time _ --

'· required Jor the associates to come up to full steam,. VWith respect to 
your question in the 10-13-69 Notes (attached): Dr. Bucher has 

requested from OMSF an increase of the number from .12 to 18. _ We / ' 
seem to have ~.",,(a~~~1.:_anc::e ,that this will go through; however, the 
decision cannot be expected until Congress votes on the FY -70 budget. 



· NOTES 11-03-69 HOELZER 

NEGATIVE REPORT. 
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NOTES 11/3/69 HUBER ))'1/1' 
1. AEROSPACE CORPORATION STUDY: As you kno"" the Aerospace Corpor?tion 

J.§_ !.mdcrtaking a .s tudy of .futUl'e. manned. spac.e_Uigti.l.~~(iyI'tf.~s., .'"jQintly .• J 

funded by NASA and the Air Force. He understand that the USAF Space 
~~Ci·iis~ ii~ ' S'y;t;~ns Org~;iz'~ tion' (SAHSO, Gen Phillips is Conmlander), 

\-1ill have diX'~c_~ . respoI)s ibility f;r the' Aerospace effort. Nr. C. J. 
D-o~~an, ."l.isF" has been assigned , q.ct;~oI1 for , NASA, ' Nr. - Do~lan has 
de~ignated a team of NA'S'A Headquarters people to assist him, \vith Nr. 
Dan Schnyer, MTV, as hi~dep~ty for the over-all effort. The Aeros~~e 

1"--. -' -. .-_. .,. '" . • . 
work scope concentrates on major elements of the NASA Integrated Plan 
(Shuttle, Space Station, Tug, Nuclear Shuttle, etc.), including sub
system studies and cost studies. The relationship between the Aerospace 

r-~~ "-"''0:':\'' • !. ~ _. _... '. _, ~ . - ._. , . ....;.lo.. ..... ..., 

effort and the normal advanced study . p~rogx:al.ns ." H;i...th . the_.CeJ\t.ers is not 
...... _ ..... .-:r.-:-.. ~ .. ' .... " _ .• :.."":..:- :.:_'. ~ .• ~ , .• __ ''-_'~ " ... __ .- - ........... ~- .......... _. '" 

at ~1J:,,~~l.~~.r_)"e:..t.~. He i'lill keep you posted on furthe r developments. 

.. 
2. SATURN HORKSHOP NO.2: An ad-hoc inter-Center cormnittee \o]as formed 
under Mr. Schneider's sponsorhip to fonnulate plans to define the 
second .Hod~shop missiQ~ and concept (a Phas'e A" typ-;-effori:,---to '-pre'pare 
for conduct of Phase B in FY-71). C. Ellsworth, PD~SA, and J. Waite, 
P}1-M, are participants in this Committee for MSFC. The comm ittee met 
at KSC on October 28 and 29, . to finalize a proposed plan for the Phase A 
effort, It is planned that this ma terial ' ,lill be presented to. Hr. 
Schneider and }Ir: 1-1a tthe"ls ci'fE"ei-~th~ .~Noveriib-er--}Ianage:l\ent Coun~il ~eeting . 

.... ". -.' : , ..... ~1 • ... .' "~..... .. 

3~ AUBURN UNIVERSITY PROPOSAL: The Auburn University School of 
Architec turc and Fine Arts has contacfecf Program "I5e"ve iopment', --to ' express 
~n inter~st in habitability design studies for future space stations. 
We - feel that there is prospect for "iork of mutual benefit here, and 
are making arrangements -through Col. Mohlere for further disc~ssions 

c-- .. ",-. -"'" 
with the Auburngroup. ~ 

Ed Buckbee
Translation
B.H. I haven't even been told about it by MSF. B
[re Aerospace Corp. undertaking study of future manned space flight activities]



. . NOTES 11/3/69 HUETER 

DISABLING INJURY INCIDENTS: 

Mr •. John Hauser of the Facilities Office has been appointed as the 
Accident Investigating Official to investigate the disabling injury to 

. t---- -- - --- ., - . - .... 
Mr_! . Billy Cornelius of Technical Services Office. On October 23, 1969, 

·-Mr. Cornelius suff'ered extens ive ' bo'dy bruises- 'when £.aught by an unguarded 
rotating heating unit ploHer driveshaft.. Lost time charge d ····fo-i - this inju"i'Y 

~_~- . • 'M" ,-,,- __ .-'_ _ _ _ .... ..::._ .. ~ ..... _.~.. ...... . ....... ., _ . __ ._ ~"""!I ... .J 

will be approximately one week. 

Mr. Joe Johnson of ME Lab has been appointed as the Accident Investi
gating Official in the case of a disabling injury sustained by Mr. Luther 

" ElIle~y of Quat Lab. On October 29:"' Mr::"- E~ery was helping fo loa-Ci ' i"urni tlll:"e 
!:on 51 tork . tift ~he'n his hand was caught and crushed by the 1 fft " cargo . 
~C!..QJl:i,f:;_ip:g . frame bea?,1~ . ~hich sissor irito position to ba"lance the load. ' . 

Lost time charges are undetermined at this time pending results of surgery 
and the degree of recovery. ... 

V 



,NOTES 11/3/69 JOHNSON 

Nothing 'of significance to report. 



NOTES 11/3/69 MOHLERE 

No submission this week. 



NOTES 11/3/69 MOORE 

1. ATM EXPERIME~T POINTING SYSTEM MOTION SIMULATOR: The test fixture 
which will allow us to perform design verification o"f the ATM experiment pointing 
systen:t .has been,receivedJrom Perkin-Elmer Corporation and is being assembled i!1 o~r 
ATM simulation area. This fixture _utilizes mercury, flexure pivots, and..!!lass balancing 
~ simulate a zero grav.ity condition for verification o(the experiment pointing system ' 
_desig~-a'nd performance: Yvhen coupled to our veh icle motion simulator (already in- -

stalled), it will provide a means .of testing the overall cluster stabilization and pointing 
t cont~~1 system" Installati-;;:;-~~d checkouL:hould be complete in mid - December v - . 

2. ATM SOLAR ARRAY WING ASSEMBLY: TheJul1 size development model of an 
~ 1M solar .array wing has been assembled in Bldg 4649 and was successfully deployed_ 
manually using the deployment fixture for the first time on October 28. The '.'{ing will 
n~~ be ~ired and readied for optimization tests scheduled for December 1. V 
3. WET WORKSHOP SUN SENSORS: -f!?mpt acti,on in terminating a contract with 

_Adcole Co~poration for eleven sun sensors. ~rfginally required for th~ Wet Workshop 
has resulted in~ recouping $156,000 in AAP funds. Government liabrlity in this termination 
was limited to $8,600. Sun sensors in the ATM ~odule will be utilized . to provide pitch 
and yaw references for the Dry Workshop. V 
4. DUAL MODE LUNAR ROVING VEHICLE: In conjundion with Program Development 
we conducted individual technical reviews for Mr. Ben "",ilwitzky, NASA Headquarters, 
last week on the technology tasks we have proposed in support of DLRV ....... Mr !.....~L~wi!z~y_ 
was ~~~_ }~_assure us of approximately .$2_ .. 5_fl1illi,9n in the Astrionics area yvith ~0f!l~ bope 

- of an additional $50() K within a few .r:0.oDths ... _ Major tasks for which thes~ funds would -
~;;"used include .. motor drive development,. imaging data processing/TV camera, scanning 

laser radar, power so'urces, and 'navigation ~'~ns~rs/r~quirements ~~ Approximate Iy Jwe~-ty _ 
<::tcisksi"n' addition to the above wi II also be worked both in and out of house. Of course 

we ;~'high'iY pleased with this significant, tangible Headquarters endo~sement-of our 
proposals·V ··---" . 



NOTES 11-3-69 SIEBEL 

1. Submissions . for Congressional Pres~entation: We submitted three 
items through S&E-R to OART for use in congressional budget hearings. 
They were as follows: 

a. A seamless cylindrical tube demonstrating the Omniweave process I 
't'("'r', - .- '-. 

a three-dimensional weaving process. 
- .- - ._-....-'-

b. A ~?J~~-Epoxy honeycomb cylind~r depicting the plywrap fabricati~n 
. process ~ This is the results of OART funded project titled" Development 
---of Technology using Composite Sandwich Structures." The cylinder is 

30" in diameter and 1011 high plus attach rings. 

c. A final report on the project for developing the design and process 
for fa?rication of a Cryogenic Tank support structure. • /---..--' 

2. S.inS1le Crystal Growth (Fl}ght Experiment for AAP OWS): A meeting 
with Westinghouse was held at MSFC on October 30 I 1969. This meeting 
occurred at approximately the mid point of the contract. yvestinghouse 
presented a status report on their development efforts on the Single Crystal - - . . 

Growing Experiment. They appear to be on schedule with the delivery of 
the first ampoule in February. 1,..-,... ' -

3. Floor for Alabama Space and Rocket Center: A ,~ix-r.().ot diameter_ air 
bearing floor was poure9 for the Alabama Space and Rocket Cen~er_._ 

a..t:- .... 
~- .--- -



NOTES 11/3/69 SPEER 

1. Apollo Site Selection Board (ASSB): The ASSB met on 10/30 and 
reviewed the nlany factors rclat~d to site selection as the program 
shifts emphasis to scientifiG .exploration objectives. Ope:rational and 
payload capabilities are major limiters to scientific desires. The 

~b:.P-QllO._l~,..(H- 2) landing is r.lanned for the Fra Mauro site (maj or 
surfa ce feature near Mare I~bi·i~l.~l ), whiCh' is cOlls'idered difficult to 
achieve due to' a..limited safe 19.-nding area, If pinpeint «1 Km) landing 
~~S~~lp:acy, i.~_ ~?~ . del}1,onst:--ated en A.p.olle 12, .,the A'pe]:ro~ r3-. s~ffe ~w·l1r be- J 

changed to' Hyginus (a smeeth cra tei: and rille formation), which is les s 
~' de~a~ding' eperati;nally and less desirable scientifically_ The 6R site 

..,...... ." ........ _"_ ....... ..- "'-

(smooth western mare area) will be used in the future as a. standanl back-
_ .. up site in case the launch windew-.Jer a pri~ary mission sit~ 'is mis 's 'e'cL" 

J -mis sion (Apel1e 16 and subs equent) CelnlTIitments relTIain f(~xible ,_ .. -
-.... ..... ~. ~ 

pending further experience with epera tienal capabilities and detailed 
assessment ef paylead capabilities. The2y~!1_2-~_ite._. {a fresh impact 
crater in Seuthern Highlands), which is a highly de~~r~d scientific 

--... ... -... -.- .-..... ,~ .- ,. 

. _y}!~, is particularly_.i,r.?-_3uestien due to' the o£~..E~t~Ol~al .~1i!f~culty beth 
in reaching the high inclinatien and reugh landing area . MSC pre
sent~d a prepe~'ai to' fly a Navy r~'ce~~~~i-~s~nce came~ra (Hycen K-74) 
in the cemmand m9dL~\e onApolle 13~ 15, 'in lieU: ' ;;f the presenf -.. ~ 
Ha:ss~lblad camera . . The ~·ew"·camera '.syste~', ~~hi~l; "~a:-rr· ies ~ price 

--' -- .-
tag of~~3r~ than one million dollar~, weuld permit 2ptCl:ining 3 . m 

. ~~.?l_u,~ien e~ _an apprex.imately 15 x 2000 rnil~ ._.~~rip en ~h~ lunar ,. 
surface for qualification ef future landing sites, and is the best solutien ......-. ~ ~. '- ~~-~ ',.... -" ............. ' .. _.----_ ......... '" . . 
available prier to' ,a special mapping camera being developed fer J-

{ -- ........ _. ~~ ',. ... "". -. 

missiens. Prepesals for J -missien surface e)..rperiments were due on 
~ .---. ... 

10/28 and 115 had been received in NASA Headquarters. MSFEB 
cernrnitment to' those which will be carried is scheduled fer 1/26/70. ~ 

2. Apelle 12 eDDT: MSFC support ef the Apollo. 12 Wet CDDT was 
provided from the HOSC en 10/28. The CP,DT was success£u~.l'y 

M.... .. 'T' 

o--.c<?:mpleted with no. majer launch vehicle problems at 10:24 a.m. CST, 
with ,.~~y ~l single 2 1/2 minute hold 'preventing' it being the first 
Apollo. on-time CDDT cernpletien. · The Dry CDDT was cempleted en 
schedule , with no. preblems, at 10:22 a.m. CST 10/29. Due to' steady 
high winds~ S&E wind menitering persennel remained en station in the 
HOSe threugh final dalTIpCr transition and MSS replacement at the 
vehicle. Based en their assessment ef the actual wind profile, we 
~e.!~ . able to' relax the nermal 35 kt wind limit fer damper ren10val 
and prevent a werk delay ef several hours. / 

\,. 



NOTES 1l/~/69 STAMY 

Nothing of significanc e to rep rt. 



NOTES 11-3-69 Stuhlinger 

1. STUDY REQUEST BY ASTR ONOMY MISSIONS BOARD: Dr. L. Goldb e rg 
wrote a letter to Dr. New ell in which he requ e st e d NASA tomakethr e-e-~--~ 

~tudi e s, (l) the ~.ix - month st~dy on a ~;tl a],; ATM_ as offered by D;~ Mueilerj 
(2L con~inuation of the solar Arr:M ::- B st:u~y; and (3) a study of "Cldvanced OAO . 
systems with man-attendance, leading toward a large (3 meter) space tele-

. scope. An earlier request for a detailed study of the cost-effectiveness of ' 

man in space telescope systems was repeated. pr. 20~c?-_!?.~Jg~gg.!:..~!.~_ .9-
that these studies be made in the same spirit of excellent cooperation which 

~c::'~p_~~v,ail.ed~~'; ~~~-l!E:3?~_~r'oj~~~~:§~€~~~~~9~~A~J -~M~~C,-~-a;;d -_ GSF_C_. V'~ 

2. ALVAREZ SPACE EXPERIMENT: At a recent review of space experi
ments at GSFC, Dr. L. Alvarez expressed considerable dissatisfaction 
with pres ent s paces"c i~'llcep~ject-pla~;-;~d~\~ ith-- t-h~ -h~~dling-of scien -

'----M ......,. . _ ... ~"",_ " ....... _ ... ' ~.,.",,-.... . _ ,_:. .. U • .o:...'· t..r~~ •• , _ :- _",_~,_" .... _~-* ... ~ ... :~ ... '" .............. -. ..,. 

.tific programs at NASA in general. Subs equently, he ca.n_~ell ~d ,hi? vi s ito, 
"at-MSF C Hplann-e d- for No~-embel:_ (0. As yottn;a'y ~ 'e can: -Dr. Alvarez prJo _ 

pos-ed a very larg-~ "~"<=>s~IC'-~~y!~~p~riment (about 15,000 kg) f~~ _the space 
station. After consulting with Dr. Hagge at MSC, who has been working 
closely with Dr. Alvarez during recent years, .} called Dr. Alvarez and 
offered that Jim Downey and I visit him..,: At the same time, I assured him 

' ~orour g~eat interest in -his experimen~ as a potential project for the space 
station. Dr. Alvarez declined this offer, but he said that he will visit 

.. _"'''' - - ............... ~ ___ .. .,.. -.:.. ...... ..:....,.~... ..3 . ..-r ................ ~u.-....... .... ...to:"""'1"""'"'WIo."""-'-v _ ... ~-. • 

MSFC at a-Tater time. . ~- .. ~ ... ----.: -:.... 
~...,........,....-~.__ _ ~: ~ ..... "l . 

3. VISIT BY DR. ORR REYNOLDS: l2.:~:_~!X!l0_l_~s_! Director of Bio-science 
Programs at OSSA, would like to visit M?FG. for I or 2 days with several ~f 

~. his .associates .in or~derA to learn details of our space sta tioll--and shuttle plans, 

and to far:.n_i~ia!·ize us with space bi~.science. prog.ram._ s. , He will call you soon 
and ask you to endorse this visit. V I s..1.r2ngly reC9m}p~_nd that we invite 
~ ___ ~~ynolds to visit us_ ~t ~_ c .~_n_~':_Il_~~~~~~~ ~l-V- .. _- .. - -

There are "several distinct groups of promising biological experiments, on 
satellites ;. some of them require the .presence of man .. Among them are the 
following: exposure of low forms of plants and animals to O-g; ob..§..~rva~ior} 

of genetic cycles at O-g; c~ltiva-tion ~rn-o-rmal and abn~;~~ i tis;ues und~r O-g; 
production of enzymes and vaccines under O-g; ~xposure of heart-transplanted 
animals to 0- g; life functions of higher anim'als (reptiles, mammals) u.nder v.-





.. 
"NOTES 11/10/69 BALCH 

-9 }~J/)~ 
S-IC-12_- Static firing was successfully accomplished on 11/3/69 
for a duration of approximately 125.1 seconds. Removal from the 
test stand is scheduled fOl:_ ll/17/69. V "--

S-II-9 - "Stage is in " the vertical position in the S-Il Stage Checkout 
;;d Storage Building. Final modification period started on 11/3/69 
as scheduled. Shiplnent to KSC remains scheduled for 1/8/70.~-

S-II-lO "- Stage was renloved frorfi the A-2 Test Sta"nd on 11/4/69 and 
installed in the horizontal position in the S -11 Stage Checkout and 
Stro~ge Building. Insulation repair is in progress. v--

s -II - 1 1 - Al w o:r k is ens c h (: c1 u~" e for s ta ti c fir in g on 11 / 14 / 69 . V '-

Legal Affair~_ - Yede::.:al District Ju"c1ge Hal'old Cox has ruled in 
~~".Y?_~ of the Governn:le!1t jn the case of Pigc~t vs tJ : S; , 3. suit for 
damages allegedly ca.used by static test firing at l\1.TF. Darnages 
claimed in this suH were the sar':lC type as those clairned in tl:e 

) p:rior suits {RC~21'_, ~.!_c:!_vs_l!.. St 'lv- herein Federal ludge .. Nixon _ 
/ rul ed against the Governrncnt. Judge Cox founa that the st2,"tic 

te 5 t did not darna gc the plaintiff 5 2.11C: the'- t NASA V,ia s not ne gJigent. 
Appeal ac ti.ons re garding Judge Nixon I s de (:ision now 2.ppcar Dlore 
likelr. However, an appeal cannot be taken until such tinle as . 
Judge Nixon acts upon a mo t ion which the Govcrnrner1t has 5ubrni'tte d 
in C.n effort to get hi~ '£i to alter and amend his decision. 'r -



NOTES 11/10/69 BELEVr 
4 / 

. J ; ---,I! / .y 
FLIGHT DEVELOPME0JT VERIFICATION UNIT (FDVU) ROCKET 
LA UNCHES: The sounding rocket s carrying the AS &E and NRL-A 
flight design ve rifi~ation units were launched on Nove n1ber 4, 1969. 
Pr..: ! ~_nIinary dat3; indicate that _~~e launches \vcre successf1..~l. V-

IN-FLIGHT STO\VAGE FOR AAP: vVe have received printed copi e s 
'of the sto\vageJist from MSC. There are sonl e corr e ctions which diel 
not get incorporate d in this revision; how ever, they will b e shown in 
a change sheet acconipanying the stowage docurnent •. Distribution of 
this document will be VIa a Configuration Control Board Directive 
this week. V~/ 

LA UNCH VEHICLE INTERFA CES: This week a meeting was held 
v'l ith the LV Systen1.s Engineering Cffice regarding thc_~~~ ___ require-
ments on the LV. We had prepared a diagraln defining the documents 

' which -levy rcquir~lnents on tJ1e LV. At the conclusion of the meeting, 
it was ' agreccf that to properly track the implelTIentation of the Cluster 
require111ents, a list will be.jointly prepared by the two offices which 
record the method of inlplelnenting cach requirenlent. An example is 
for the SAS deployment command required through thc IU Launch 
Vehicle Digital COlnputer (LVDC); this requirement will be listed as 
we 11 a s the doculnent which i mple nlents it, i. e., the LV switch 

. ,-
selector ICD. '/ 

IMPLEl\1ENTA TION OF EAR TH RESOUR CES EXPERIlvlENT PA CKA GE: 
. ECR 's are being sent to MMC and S &E··ASTN requesting ECP ilnpa cts 
on the proposed installation of the E a rth Resources Experiment Package 
in the MDA _ The optinl.um location for the IR Imager and s pectrolneter 
would be within MDA-D;cking 'Port No. III {Radial Port}. Bill Schneicler 

"has -requested this detailed infoi-rnation to include in his consideration 
concernIng possible approval for inclusion in the AAP. \ ,/--' 

. ,./ 



" ... 

NOTES 11/10/69 BETHAY 

I. J~I// '? . 
CONGRESSIONAL STATUS - Senator Mansfield has stated that the Continuing 
Resolution will be taken up the latter part of the week of November 10. All 
independent agencies are awaiting either passage of a Continuing Resolution 
or their Appropriati~n Act. ~ 

The House and Senate have approved the House/Senate Conference Report on 
NASA's FY-70 Authorization by voice vote without debate. The bill totaling 

_ ~3 1 715. 5M has gone to the President for signature .. V ' 
The Senate Appropriations Committee has approved the FY-70 Independent Offices 
Appropriation~Bill which- includes NASA funding with the same breakouts 
contained in the Authorization Bill, i.e. 1 R&D - $3019.9 1 C of F - $58.21 
R&PM - $637 .4, .!.~aling $3715.5M. The schedule for Senate floor ,action has 

, n~~ been announced. \~ 

TRAVEL PER DIEM - On October 27 we reported that C_<?ngressional action had 
increased travel per diem from $16 to $25 prematurally since at that time the 

. bill was still in conference. It is now an enrolled biil (passed by both houses 
of Congres-s) and the President has until November 12 to either sign or veto 
the bill. If he does not act by November 121 it au.tomatically becomes law. V/· 
Agencies are required to absorb the increase. This means our restricted 
travel situation becomes more austere singe this represents approximately an 

-- T8% decrease in MSFC travel capability. Headquarters is considering (l) a 
,-. '-supplemental request l or (2) some figure less than $25 a day or a sliding scale, 

dependent upon destination l if Congress is not receptive to a supplemental 
reque s t. ' / / 

MSFC OPERATING BASE - MSF has requested a manual addendum with POP 69-2 
that contains our Operating Base funding and manp.ower requirements ~ The 
FY-70 Operating Base manpower guideline (combined civil service and support 
contractor) for the MSF Centers is shown belo'~: -- - ., -

- .- -- .. - - --- -
MSFC - 8,267 MSC - 10,000 KSC - 10,000 

This- is -on'iy manpower located in the geographic area of the- Centers . . It _e~c.1ude~ 
MSFC civil service and support contractors at Michoud I MTF and contractor 
plants. These guidelines are the same as those discussed at the MSF retreats 
in April and May and show.ft1SC and KSC . declining to 10, 000 each and .MSFC 
remaining level. /"" . 

_ 0" -

Subsequent to the MSF retreats, our civil service ceiling was increased from 
5851 to 5969, some civil service people· were moved from off-site to Huntsville, 
plus our requirements for Engineering and Institutional support contractors have 
increased. As a result the manpower level in our Operating Base submission 
will be approximately 400 abov~ the MSF guideline. \/ 



' NOTES 11-10-69 BROWN 
./ 

. ;1./-'/(/1 / . 
F '-1 Englne - S -lC-12 was successfully statlc fired £01' ? program 
duration of 125 seconds on Novernbcr 3, 1969. Pr'elir-ninary data 
indicates~t\'{_~ _ e.ngines, positions 3 and 4 , did not meet the end item 
test plan tolerance requirement,of + 15K from predicted. Engine 
F~6075'~ - position 3, had a thrust le~el of 1516. 8K (predicted was 
1533.2) and engine F-6083, position 4, had a thrust level of 
1 502. 6 K (p r 'e d i c ted was 1 52.3. 5). En gi n e F - 60 74 ha d a t h r u s t 
level of 1495. 5K \vhich is 4. 5K belo\v the minimunl. of 1500K 
allowed by the F-1 Engine Model Specification. Investigation of 
the phenomena is in process ,/" 

J-2 Engine - AEDC Activities: The impact on AEDC personnel 
of the reduction in J-2/J-2S test effort _at AEDCi';- b~ing evaluated 
by ARO, Inc. and the USAF. An ~stimate of the personnel in'lpact 
is anticipated by November 21, 1969, with actual reductions to 
begin approximately two ~veeks later. \Ve \:yill report the extent 
and timing of the reduction when it is known. v / 



NOTES - 11-10-69 DOWNEY 

/ J<r /I (.J 
1. MARS ORBITER STUDY: JPL has been .~ .. equested by the Planetary 
Prograrns Office of OSSA to cl0 an_in-house studY ,of a High Data Rate 
Mars Ol'biter !vlission. The primary purpo se of this proposed mission 
is to ,])r_ovide }ligh res olution im,agcry of the surface o£ Mar s~ Mr. Dona ld 
Bartz of JPL was ·aware that Dr. Stuhlinger, Mr. Carroll Dailey (now 

-Chief of the Space Physics Group of my Office), and others previously 
in SSL had recently completed an MSFC in-house study of a high dat e:-
rate Mars imaging payload -inission. Mr. B.artz requested our assistance 
in JPL's pr esent stud y, which is a relatively low leve l effort. Mr, Dailey 
visited JPL at their request during a recent trip to the west coast and 
discussed the High Data Hate Iviar s Orbiter study with Mr, Jim Long, 
Mr. Bartz, and others. We are sending JPL, various reports and other 
data and will maintain contact with them dur ing their study effort.V- -

r:-,ID, 2. BIOSATELLITE III FLIGHT: You requested that we contact Dr. 
~~ Reynolds' Office and obtain general information on th e flight of the . 
~I((. :,_!I . ~\ monkey ."Bonny • II l?~_~.eY:nolds , .w0uld be glad to Kivc >:01.1 a "thumbn~i1 

I \I\fo I ~{ s~_et(}~" _ s>_ye_0he_phone if you desi~e . Meanwhile, Dr, Hilchey is 
J 1 assembling a short report on the events oJ the flight, the physiological 

1.A~e<. ) problems which aros e, the 'hypothesis accounting for the aniJnal's condition 
&\1 rlC~( and the immediate cause of de ath . He will also touch lightly on some of 
~ ~g S the scientifically or politicaUy sensitive areas. /' 

Dr. Reynolds yvill make a presentation on this subject to Congressrnan 
j . .' (I __ Karth on November l2th. ,,/We are attempting t~ get_ a copy of the ~ 

l r.::,).C'_ 1,-, presentation material to supplement our report. Dr. Berry of MSC 
~~ '-wIll pr es ~nt his views on the res uIts to Congres sman Karth 011 

November 17th. We will al so attempt to obtain a copy of his briefing 
as well. \.-, 

This flight has achieved a degree of notoriety which makes it imp e rative 
that we validate carefully any mater ial we pres cnt to you. We will keep 
you advised as fully and as quickly as possible; in the m eantilne we 
l'ecommend caution in any public staternents. l/· -

Ed Buckbee
Translation
J.D. Have all info I need, by now. B

Ed Buckbee
Translation
I read it. B



NOTES 11/10/69 GEISSLER l.: 
) { - If/) 0 -:.-15 II//r 

1. REVIE\-T OF LASF.R DOPPLER VELOCrf Y SYSTf-J1 : A review and status report on the CAT 
and aircraft trailing vortex detection systems \OTaS given to NN'>A/OART personnel from 
HQ, followed by a demonstrat'ion of vortex visualization and detection. As a result 
of the presentations, the HQ personnel indica.ted their strong interest in completing 
both pro&rams. They noted the }1SFC situation on additional manpo\Oler requi~ements 
and our request for support from. other centers, appreciated the probleP.1s and did 
not exert strong pressure to increase manpower at this time. The urgent need for 
a vortex detection system \OTas emphasized; development of a three-dimensional system 
was agreed on to be justified, as well as slov-dovn of the CAT system development. 
Hr. Evans of the Aeronautics Division is apparentJy taking steI)S to s'l1bstantially 
increase the 1971 funds in the vortex area. Nml available FY 70 funds a re 670K. '/ 
2 • . DI HECT ASCENT LUNAR lANDING r·nSSIO:T : . Althoui h the Saturn V can be prepared 
to accept a direct ascent mission and a significant payload increase (5 ,OOO-h ,000 I bs .) 
c an be attained, a ,direct ascent mission iE. ~ in an ope rational status . I(,An 
extensi ve and expensive effort would be required to bring a direct ascent lTIission 
to an acceptable level of confidence for corr~itment. Defore such ~r- endeavor is 
undertaken, it must be recognized that our Apollo i nhouse and contractor work force 
has been reduced to a level in consonance \-Tith a standard Apollo mission . Some 
of the more si@1ifica.nt deviations from a ste.ndard Apollo mission are : (1) Vehicle 
fonstraints: The_ !leatinr; environMent ~'ould incree,se approximately 15%, and the 
maximum dynamic pressure would increase about 7~. JUt houf.h · "re would expect an BnC1.lysis 
to shoH 'that yTe could accept such a change ,,,he'n coupled with lo8K p8.yloacl , \-le 

\OTould anticipate this " new " environn:ent will cause constraints that .rill propagate 
its effects into the follm·1ine area . (2) Abort Limits p.nd r4alfuncticned Fli f!ht: 
Tne more severe flight environment \-Till nar~'ow the acceptable flight corrido~ ', and 
tbe tra,iectory characteristics viII cause the vehi cle to ' "di ve" tOHard the atmosphere 
during the S-IVB burn. Therefore, "t-re will have a ne .... ' path through the fli p;ht . 

~,cor:ridor. Cons equently, vre vould eXI)ect a re-evaru8~t'ion of malfunction fli r,ht, 
mission rules, abort limits and nC1" abort procedures. (3) Cre'·; and. Sunnort Personnel 
Tra.ining: Ne.: ground launch proced.ures \oTill have to be developed since no orbit al 

. spacecra~t checkout tirroe is available . A E.~_~ spacecraft takeover procedure, in _ 
the event of a plat form failure, may be required. Ee\.". booster systems en ginee r 
r,o/no-ec criteria '''ill be reqllired. (l.j. ) fnacecraft 6V CctD2.bilitl : The heavier 
spacecraft will ha'le less t:, V capabi lity; hence, we would eX!:lect a hy'crid TLI profile 
\oTould be used to maintain an e.cceptable t:, V cor.tingency buceet . DIrect ascent 
profile "I-lith hybrid characteristics has not been analyzed. (5) L~.n<li-ng· Site' 
[iccessibility: Direct ascent traJectories -have their earth-moon c;eoI:letries relatively 
fixed. 'fo arrive at an~T landing site requires that we approach the moon from above, 

_ belov!, and in the earth-moon plane. The al>ili ty to approach any landing site h8.s 
not been assessed for direct ascent trajectories. (6) '!'racking and COfllr,unicc:.tions 

. poverage : Landing sites accessibili ty requirem~nts could force us to flight azimut~l s 
where ground based coveraGe is minimal during powered flight. He might be ha.rd 
pressed to locate s.bi·ps and ARIA aircraft proDerl~T to provide acceptable coverage . 

d.? su~.mC!:.ry" y_e~k.~se cautJ qn_.;" ~~D~ cc:::~i_~~~~~E!:""?-i_!.:~c:,,,,!~cen~R!of~.:._:~n_~:h~E~·~~.elIt . 
tlme-frar:1e . V . 

"""'~1)=5a't 6,C';"C ELEROHF.TRR FAILURE ANALYSIS: Recent investigations have revealed that 
the AB-507 vehicle may not be able to ma.ke a contine;ency orbit follmring an X-axis 
(vertical at LO.) accelerorr.e ter failure prior to ~L.O. + 50 seconf.s. The backup 

acce]eration presettings were derived for a Septer:1ber "G" mission and the S-IC staere 
thrust c hanged for the Novenber launc:h. \ ....,..,,-t!f;c- ,..,.. 



NOTES 11/10/69 GODFREY 

Saturn: ! /~ (I) ~ 
1. S-IC Hydraulic Supply & Checkout Unit (HSCU): During 507 CDDT 
with the S-IC fuel tank loaded, RJ-1 fuel leakage occurred through HSCU 
pump case into pmnp servo systen"1 reservoir (MIL-H-5606 Fluid). Leak
age occur s when the system is in standby condition (puInp not operating). 
MSFC Materials Lab has high confidence that RJ -1 and 5606 fluid corn,.. 
patibility will be no problem. Tests have been run at Sat V breadboard. 
with 25% 5606 fluid dilution with RJ -1 to den"1onstrate no lubrication 
problems. KSC and MSFC agree that the best plan is to leave systen"1 
as is for AS-507 launch rather than ex.pose system to contamination by 
rework. The check val~e and servo block or pun1.p will be changed out 
after l aunch . . ~ . 
2. Saturn Payload Capability: MSFC plan to meet 107K payload capa
bility was presented to Headquarters and MSC on October 30, 1969,. 
Most of our proposals were accepted ex.cept for 4. 35g S··IC cutoff and_ 
reduction in launch window.. MSFC and MSC .are to give further consid
eration to one second shorter holddown time and lower (85 n. m. ) earth 
:parking orb1t: 'fhe_se two changes would provide approximately 900 lbs 
additional payloa.d . . We believe t.he 107K payload cOlnmitInent can be 

~~et wi~h no major h~rd~val:e changes . ... ~ -_.. .' 
3~ Reference your comments on the 'Ba1chNotes 10/20/69: V{e have 
been analyzing the recent trend of component failures at the static test 
sites as well as at KSC. The nUITlber of such failures has decreased 
over the past year, but now se.cms. to .have ley-eled ou~. \"Ic also find 
about the same failure rate at KSC as we ho.ve at the test sites. The 
large majority of the fai"lures were caused by impr.oper· processing or 
rack of quality control at the time the component was asseITlbled, at the 
vend~r~ typically three or more years ago . .. V:'e believe. that static firing 

~ ?ff~ers no solution to these problems . . It appears that more emphasis on 
cOInponent inspection and testing is necessary. 1 

LRV: . 

__ We.,igl}t growth, as a result o(~.9.?~tioE.al _ re_q\.~iren)~~ts! continues to be 
'- ~ .. _significant probleITl for the LRV project. . LRV weight has been 

impacted by 20-;25 Ibs since Dr. Mueller's "go-ahead, " as a result of 
- -n -avigation requir'ements, improved EMU, comm1.1nication and TV equip-

'- --- --... , 

ment, etc. To date, we have retained the 400 Ib . t a rgeti however, all 
".....,-r. ," "'..... ._.,...,.... ,.., .... :..""., :.;;.:.~-. 

future new re<luirements '.vith weight impact will be resisted unless the 
maxi~um allowable LR V weight is renegotiated and a very' ~ight weight 
control system ..,;jill be ilnplen1ented with the prime contractor. 
A debriefing to the unsuccessful LRV bidders, Grumn1an, Bendix, and _ 
Chrysler, was held at NASA Headquarters on Friday, Novenl.ber 7. V 



NOTES 11~;0-69 GOERNER 
IrClIl o 

1. A IR- BREATHING ENGIN1~S FOR SPACE SHUTTLE 
/" 

A list of preliminary guidelines, assumptions, and questions '\-las compiled 
in refet ence to air-breathing engine requirements for the Space Shuttle. 
This material was generated to aid in MSFC activity concerning the action 
items assigned to DOD relative to the current development status of high 
thrust-to-weight ratio engines. The _material was forwa rded to the Aerospace 
Co~poration for use in soliciting a response "from the jet engine~ contractors 
relative to the developmenta l stCltus of jet engines potentially applicable 
to the Space Shuttl e . It \vBS also submitted to the Sp3ce Shuttle Propulsion 
Subcormli ttee on ai1'- brea thing engines. Personnel from this Off i ce "cn3t on 
11·-5-69, 'tvith Hr. H. Ste'"lBrt , LeRC, l,-lho, it is understood, \'7i11 head up the 
ai1.'- breathing SUbCOllLfui ttee under 1'1r. Jerry Thomson. As a result of this 
discussion)fr. Ste\Vart 'tvill invite the jet engine contractors, as 'Hell as 
representative NASA and DO:> personnel, to a ,t\vo-day meeting aCLeRC "on 
November 19-20, 1969. The preliminary gu1.delines, assumptions and questions 

--"compiled by this Office \vill be fonvarded to the invitees in advance of the 
meetings to insure a response to the meeting that will serve MSFC interests 
\-7ith respect to the action items. yr' 

2. SPACE SHUTTLE NORL"lALIZATION STUDY 

Personnel from our Office visited the following contractors during the week 
of October 27~31, 1969: NAR, GD/C, LHSC, MMC and NDP,C. The purpose of 
this visit (relative to ,vcd.ght estimating and data norrna lizing in- house 
activi ties) 'va s to discuss Height d e terminat ion and est im3 t ing techniques, 
vehicle sizing nl2thods, vehicle pa'forma nce analyses approaches, and to 

· v~rify selected data. A veri beneficial meeting resulted with most of t~e 
contractors, and sons iderable data and system insight were obtained . The 
results of this trip are forthcoming in a trip report and the mat~rial 
obtained is being utilized to further our normalizing activity relative to 
all 3.5 million-pound gross lift-off 't\1eight vehicles. V * 



NOTES 11/10/69 GOODRUM 

" J~l~ 
SPACE SHUT'I'LE FACILITIES - Jim Love, NASA Safety Director, Flight , 
Research C~nter, EAFB, vjsHed MSFC to discuss 0dlities at EAFB and their 
poteh~ial application to the Shuttle ProgrCl m. He delivered data on the larger 

. builcUngs (CSA & B70) and will furnish additional information on their projected 
uti1ization, and on tankage and other equipment which may be available from 
the Ha"ystack Butte complex at Edwards. \,.//-
SPACE SHUTTLE IN-HOUSE DESIGN - For MSFC to carry out its assigned 
responsibility of evaluating the Space Shuttle configurations, an in-depth under
standing of the many tra de -off parameters which determine the optimum 

• configuration is required. The most efficient way to acC(ui~e the necessary 
teclmical data base is to do some in -house desjgn work. l/fhe S&E Lab and 

.. .'f" .. 

Preliminary Design Office of PD under the dj rection of the Space Shuttle Task Team 
are pursuing a jojnt deSign, not with the purpose of designing a Marshall-sponsored 
configuration:_ bu~_ with the purpose of buHdil)g a techni.c;~~ _da!§t~b9-se. l,(;\useful . 
by-product of this effort may well be identifying some of the pitfalls that the con-
tractors should avoid during Phase B .,·Y - . 
SPACE STATION REVIE\VS - Monthly Review Meetings ,"vith NAR and MDAC 
were held in Los Angeles Nov. 5 & 6. The Field Director's Review Group 
attended and held review sessions. Both contractors showed considerable progress 
over previous meetings. MSFC attendance was very limited due to the travel , 
budget. In -depth reviews of contractor activities in the Space Base and Planetary 
Mission Tasks are planned at MSFC for Nov. 13 & 14. A follow-on review of 

,"_mission design activities, considered to be necessary in preparation for the 
forthcomil1K quarterly review, is pl<llmed for Los Angeles, Nov. 18 & 19 ?-t 

/" .. ,. 
MDAC. ',/ , , ' 

SPACE STATION TECHNOLOGY PROGRAM - On Oct. 31 Messrs. Keller, Gray 
and .Chase represented 11SFC at the Headquarters (OART) meeting on Space Station 
Technology. Five panels have been established for the definition of Space Station 
Technology requirements and the implementation of their solution by suitable study 
efforts. Some obj ections to the pIa nning and proceedings of the meeting were 
noted privately to Bob Lohman (Ol'v1SF) wjth the hope that improvements in certain 
areas can enhance success of t he effort. Present actions for MSFC include: 
(1) "~stablishment of informal relationships between th~ fiv~ panel chairmen , ,(all _ 
from OART) and prospectiveCellter membership, (2) continuation of efforts to -.-.. . .... 

. define an adequate technology program, and (3) initiation of efforts within the 
::¢el1ter to a~hieve a satisfactory role for MSFC. </- -
"pJ~RV CONFIGURATION - Both Bendix and Grumrnan have evolved acceptable . ' ---
configurations of the DLRV which meet the maximum \veight requirement of 
650 pounds. .Grumman appears to excel in mobility systems and Bendix in the 
design and the packaging of electronic and power components. Redirection was 

- given both contractors this week to finaUze a baseline configuration. \Ve still hope 
~ to continue with both contractors in a low level sustained Phase B effort through 
.~:- FY 1970 to a"llow start of the development phase late next year. '/ 

~l 
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. NOTES 11-10-69 GRAU 

. i) ~(/IO 
COMPONENT QUALIFICATION AS-50l: All Certificates of Component Qual
ification for AS-507 have been signed. 



· NOTES HAEUSSERMANN 11/10/69 -.l5 11//( 

~
. /1'-/(0 "..9 

1. Complex 34: S&E, PM-SAT and KSC have been studying the pros a nd cons of 
J,.-, ,"':Jp~r,ad il}g .Jh~ J~.-}4 ope r:atit:lg syst~m to a_,S.aturn V:::- type operati ng system_, KSC 
{,J , I( strongly supports the upgrad ing. The ava il able time frame for worki ng the cha nge 

, ..... 'W-.-r---1 \ d made the S&E recommende d proposal acceptable to PM. A suggestedJ:0;~f.ha !1ical .. . 
~ ktv r~/~~''- Ground Support Equipment change will !,o t., be considered as a part of this upgrading. 
f Cf7.t'L-l PM is taking steps to._~ec!:!r,e , tb.~_ne~~~~~y fu,r:ds _before an official turn-on is authorized. 
~;;(.. ~ £~ ~L~~ ' Launch availabi li ty for AAP rende zvous missions will be improved. The greatest asset , 

aL; ,9;r':~L will be realized in the KSC a nd IBM opera ti ons due to the fact that the LC-34 a nd 
cj {ttL I~ C,q. .LC-39 operati ng systems will be very simi lar. ' 

IIG R F,~_:b ~ ( , 
lilfU~bJ " tJ/ ' . S-IC-12 Stati c Firi ng: S~IC-12 static firing was successful! y completed fora 
~ ~'r full duration of 125 seconds on November 3, Preliminary evaluation indicates a 
t·&--\C'c-J1 rp( slightly lower than predi cted thrust on three engines. Several measurements were 

38 be_ U5.t..:l) especially monitored as a result of AS-50? COOT experience. These were: ' a. LOX 
~~) ,.:;'. If-€.. and fuel cutoff se nsors - no anomalies, and b. The existence of a gas bubble in the 
'~\I/) ' )" { I prevalve cavity was con firmed for all outboard e ngines., \. ,--
' '' /v> (~dJ(e.-

'~;')t) 
'I ' ( , 

.!,. :~ : ~" .. ': •. ' ,J 'j,:"" 
('. /-
~V 

:.--
/ciJ)LI cc... 
scleir) fe.. 

3. Systems Engineering Course: .Eight CSE people attende d the ... Gener9,l . Elect~lc 
Systems Engineering Course give; 10c'c]lIy last- ~eek:~ All ~Tght were_pi ghly compl i 

'mEmt~y 9f both the course and the instructors. v---
4. lRV Drive Mol'or Subsys tem: Boeing and General Motors (GM) prese nted a tTade -off 
study for the backup mode of the drive motor I that is a comparison of the Lundell d.c .~ 

,_ ~otor_and the- ~e~.m~~~n.t magnet motor; . ~9..!h are brus~less.: The comparison is , in my • 
opinion, very one-si<!~,~. a[ld of the II not- invented-here" type by GM. Boeing wi II be 

.. ~~r.ected today't;~ceed with th"e permcine'nt rl}agnet brushl e,s5 d, c " ~otor~'I( -in the ir 
opihion, the Lundell mo tor is so much preferable, our suggesti on to them is to de ve lop it 
instead of the standard brush- type d, c. series motor, which they intend to use as the - , 

_ X~~Q: ~ode. V- - '--

Ed Buckbee
Translation
W.H. What kind of cost are we talking? Can some of the RCA 110A equipment bought for Complex 39 be used, should be available due to ____-out Sat. V launch schedule. B



NOTES 11-10-69 HEIMBURG 
9r"jr o _ 

l.APOLLO 12 CDDT EVALUATION: All open items from the AS-507 CDDT 
have been closed out and the vehicle is ready to support launch countdown. 
The _S-IVB stage real time prediction program has been run several times 
and the output has been verified to be compatible with the AS- 507 final 
prediction. The situation is go for the simulation on Nov. 7, and the 
launch on Nov. 14. v----
2. ATM THERMAL SYSTEMS UNIT: During the ATM review for you on 
10-30-69, it was reported that we were 6 weeks late. To set the record 

."""_ ......... ~-..- ........ -.. J 

2.!raig1)t, ~eE-!b:~ _A T 1i prog~~~ ma::~.ge~ent . ..r_eported_ ~o ?chnei_c!~ r that_ 
~~ul.9. ... ~~;:._~2-72 launch, .th~_r. ~porLwas . .m a de without S&E concurrenc~ . 

According to our schedules, docum entation release.s, S&E- ME reported to - ... PM that they would be 12 weeks late for a 3-72 launch. Since that time, we 
have managed to redu; -; thi ~'-12- weeks to 6-°l!Y io ;ki~g cl<~sely' with S&E-ME. 
Therefo~~-, the 6 ';eeks IIlate" was act~ally a '6-week gain over that to . 

~ ____ • __ .-- -- _0·· _ _ . _ o . 
which both we and S&E-ME had committed. I believe the Center should be 
most cautious -in committing to headquarters the delivery of hardware, in 
spite of __ c:-pparent schedule incompatibilities. Incidentally, we now believe 
we can make up most of the remaining 6 weeks by using overtime with our 
~ission support contractors, a very costly way to meet commitments which 
were never agreed to and, if you recall, Schneider said he didn't expect US 
to agree to but only asked if we could me;t' th~ date to see how close- we 

o· would be to ' meeting a 7-72 launch : . 
3. OWS FAN VERIFICATION: The operational phase of in-house development 
life testing has been completed. Approximately 3600 hours of operating 
time at 5 psia in an oxygen environment and at 60 to Too' perc'e-n i - relative 

- .....b.~mid·ity was ,obtained. Vacuum storage testing is in progres s ~ i/ > 

4 . . DOCUMENTATION RELEASED FOR OCTOBER 1969: During October 
we processed and released 1891 documents (including drawings, parts 
lists, EO's, DRL's, lCD's, etc.) to the repository (A&TS-MS-D) for 
reproduction, distribution, and storage. In addition to the drawings not 
releas ed through the official channel, this repres ents an inc reas e of 
112 percent over the previous month's output and is 72 percent great~_r 
than that of any other month this year. Astronautics Laboratory, 
Astrionics Laboratory, and Central Systems Engineering were involved 
in the preparation of the documents. We believe this trend to in-house 
engineering is encouraging. 'v/ o. --

5':- MSFC COLLAR SWAGED CONNECTOR DEVELOPMENT (CONTRACT 
NAS8-20572, PARKER AIRCRAFT COMPANY): The contractor has 
completed qualification testing on the 1/4, 3/8, and 1/2 inch size fluid 
connectors. Thes'e connectors assure zero leakage at a considerable 
savings in weight and possibly cost over the best available anywhere today. 
Problems !with thermal shock and vibration on SOID.e larger connectors. :.: :., ..::(..
will require redesign. Because of the lack of funds, the contract has been 
put lion hold". In the meantime, MSFC will proceed with further development 
and follow-up effort to prepare the small connectors for future applicat\9Ps--: 



NOTES 11-10-69 Heller 
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1. SOLAR PHYSICS SUBCOMMITTEE: I attended the .Solar Physics 
Supco:mITIittee as a ITIeITIber on NoveITIber 5 through 7. Thirty proposals 
for OSO-I (eye) were evaluated and categorized. The :meeting was very 
interesting, and I found that the selection is done very carefully and is 
connected with a lot of hard' work. Also, the cOITIpetition is quite tough. 
Among 14 proposals for the §un_: oriented ."sall, .. " 5-~·~eplaced··in·- - .. 
category I; and among the 16 proposals for the rot.?-~i~g "wheel, " 3 were 
placed in I by this SubcoITImittee. Other Subcomlnittees, like Nancy 

-- ~ .. ~- _._. .-
.B:q.!pan~. s Astron omy Subcommittee, had already sele cted several stel1ar~ 
_-proPQs.al~ . .f.or .1. . > A further narrowing down was made the third day when 

a specific payload for OSO-I was selected with 2 experiments on the "sail" 
. , and 5 in the "wheel." The scheduled flight ti~e-is ;~d -~f '72~ -V - ---. 

2. PHYSICAL SOCIETY MEETING: Five members of SSL are presenting 
six research papers at the Annual Meeting of the Southeastern Section of 
the American Physical Society in Gainesville, Florida, this week. In 
past years MSFC has had no papers or at most two at this :meeting. 
Transportation to the meeting will be at no cost to MSFC; all are traveling 
in an Army airplane chartered by the MICOM Physical Sciences Laboratory. 
In addition, one ITIeITIber of SSL-N will attend the meeting on permissive 
orders. V 





NOTES 11/10/69 HUBER 
C)J!rr/(o· 

1. HSF ADVANCED STUDIES FOR FY-70: Recent meeting~ and dis.cussions y]ith NSF 
have resulted in some significant changes in the Advanced Studies Program for 
FY-70. A draft PAD has been prepared and wi 11 be presented to Dr. Ne\·7e 11 for 
signature on November 7, 1969. The proposed program contains the following 
studies: 

FY 1970 ADVANCED STUDIES CONTRACTS 

TITLE 

1. Manned Planetary Re quirements 
2. Planetary Experiment Requit:ements Study 
3. Nuclear Shuttle Feasibility 
4.~Luna·r Surface Exploration (USGS) 
5. Lunar Orbit Station 
6. l,unar Base System Synthesis 
7. -=-S~pace·Tug Concep ts 

~ 8. Automated Techniques for Spacecraft 
Systems Monitoring 

9. Orbit Navigation and Guidance for Long 
D~ration Hissions 

10. Mission Control Data Base Study 
11. Cost Data Acquisition 
12. Lunar Nission Safe ty and Rescue 
13. ~Sp~c_e _Bas~ Nuclear Safe~y 

RESPONSIBLE 
CENTER 

HQ 
HQ 
HSFC --.--- ~-

HQ 
NSC 
MSFC 

-='MSfC · 
MSC 

MSC 

MSC 
MSC 
MSC 
MSFC --.. -.~ 

FUNDING 

In-house 
300K 
300K 
350K 
250K 
350K 
250K 
200K 

150K 

280K 
SOK 

300K 
200K 

-2980K -

Whereas ,prev:ious plans left open ~he assignment of Nuclear Shuttle and Space 
Tug studies (MSFC or NSC) , note that ~oth _are assigned to MSFC in this proposal. 
This resulted in part: from recent addition of studies and funding for NSC in . 
"mission control" and "cost analysis" areas. 

The proposed program ($2.980M) is over the budget of $2.5H; ho\vever , YJSF is 
recommending use of FY6 7 t"ul;d~ t~ make: -up - the differen:ce: If this is not approved, 
the proposed program may have to be r educed . Also the relationship of these 
studies to the Aerospace Contrc;7t effort still has not been defined. We ,,,ill keep 
you informed of any changes. V 

2. SCHRIEVER-McKEE CONTRACT: Gen. R. Co Richardson of Schriever-HcKee Associates 
(SAMA) . v-isited MSFC on 11-3-69-; --f~;-prelim-i~~-~y- di.;cussions regarding the contract 
negotiated recently with SAl'IA .- After some further folloH~up y7ith Gen. Richardson, 
we ~!.!l __ be . in a position to propose . to you areas \oJhere SAt-fA efforts should be .con-

c:e-;"trated ove~ " the next several ~onths , ·plus ·target··dates for review meetings \-lith 
. SA1-!A':"Ait·hough ·you \"ere- a\,iay at th~ ' ti~e, \-7e did meet briefly with Nr. Gorman . ~ 
""'- .. ~.~~ ----~---.- - . -"--
ouring G.eri-: Richardson '5 visit. Luke Spears has been designated COR ,for this con-- \ ~ .. ---~--~- -... ~'-. ---",. ._ , .~""'- . -... ---.-- ...... .... .. - ---
tract;", Jim Nurphy is also fo llm"tng the effort. He y]i 11 keep in touch y]ith A&TS 

--;nd' PN during the course of the contrac t . 

. ~. 

I J au f;;L ~.s:- . 
---0----
1~!J"1.dr-l-Lrit.f~;~ th.kl':~~r- sJ:-lus· rwL licllL5 

I . 6~r6.\c...! ),0 C~LA.. l~~ .9 t L \ ~ .. .'~ 

Ed Buckbee
Translation
Jay Foster Request a briefing on latest status and plans before I go on my A.L. B



, ,NOTES 11~IO/69 HUETER . f:> tI/ 
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Marshall Safety Advisory Group: The third meet i n g of your Advisory 
Group was conducted at the Boeing Company in Seattle at the invitation 
of Dr. Leslie Ball on November 4-5, 1969. Group representatives in
cluded Messrs. Neubert (chairman), Shepherd, Huth, Evans, and 

'Dr. Mrazek, Dr. Ball of Boeing, Dr. Shultz of GE, Captain Wortman, 
Navy, Mr. Grose of Tustin Institute, and Headquarters visitors in
cluded Messrs. Harris and Bolger. 

During the two-day visit,. a very good review was made ,by. Boeing repr~
sS!}1.tC":!Jives of not only the corporate requirements and attitude toward 

------~---, - - . - ."" ... 
safety, but also J::ow systems safety is treated in the Boeing 747 project, 
and specifically the Supervonic. Transport (SST) project. Some interest-

_ _~ _4_ '.. ~ ._' 

ing notes include: 

1) The corporate policy combines safety, reliability, and maintain
ability. It was explained tliaTthi~ ~as probably more applicable in the ~ 

a frcTciJt area than in the rocket effort because of the safety problems 
created by human errors during maintenance. v----

2) A ~prehensive aircraft accident/incident data bank is main--.- - -. -., 

'- tained by the commercial airplane group for purposes of improving safety 
through the knowledge and experience gained from all accidents and/ or 
incidents. 

3L_ Risk models and analytical methods are being utilized in the 747 
as well as SST pro gram for safety purpo se s. 

4) Boeing has performed some tasks in the industria~ safety area to 
evaluate safety belts, lanyards, and shock-absorbing devices for workers 

._J?~:rforming activities in elevated po sitions (AF - Silo activities). -

5) Boeing has performed a considerable amount of development work 
in the fabrication technology area of titanium, that is, vacuum forming, 
forming at elevated temperatures, -and ro~ling of specific 'ai'loys--ol titanium. 
They have also developed titanium fasteners that qualify for their fabrica
tion requirements . . It t~._planned to use titaniurp. to a great extent iI?- the 
SST design (about 90%). L 

6) Dr. Elworth and some colleagues of Boeing have done extensive 
research in pight-visual approach. This research was made to understand 
more about the possible cause of some accidents (commercial airlines) that 

~ have occurred on approaches at a distance_greater than 4 1/2 miles fro~ . 
~ touchdown. The report is not yet published, but the simulated investigation 

., shows that y~ sual judgment about the altitudes during approach at night are 
'-. C!:ff~ cted and vary with the extent of lighting in a city, that is, total lightIng 
~nd lighting patterns and the topograph .?f the city. ;v .. . _.-



NOTES 11/10/69 JOHNSON 

4 

r;~ifO 

Nothing of significance to report. 



~ ,j 
NOTES 11/10/69 MOHLERE r-o...-J/!r/;t 

. ,/' ;f'(/I o ' 
UAH PRESIDENT ,SEARCH: Wednesday of this week (5 Nov. ) I picked up 

, Dr. Hallowes yrfd journeyed to Decatur to see Mr. J~hn Caddell once 

l-;' \/ J\again ~?-~~]?!['!.~~~-~ ~~~~~9..~.nt~::.~_~_~n s.eEr:... ~ye:,_~~~~-C;~-;:(~· g,uidjr:g h_ap.d_ 
~~~ _.. at UAEi. vJohn, who has recently recovered from an eye operation, voiced 
I , d' J· ~g;e~~~nt and ex pr e ssed some impatience with other memb e rs of the . 
~t{~(. 'j('L trustee selection committee for not pressing on vigorously during his 
j. I , (1 J illnes s. He did indicate that he had an excellent prospect engaged in 
/~'<II, 
v.' . ; " discus sions. A ~~,2is:i(),~I?_rn_~n.q could have do~~~ about how ex cellent 
~ I'OSfec.r- he rna y be for UAH in view of John's statement tha t the prosp e ct is 
C(>-.,)-,.-Q2! "'yiew ed fC! vo! ably by yo1k~r. of UAB and Dc: vid!:'1,~ tl:..~.v:' s of UA T. One 
I! \ r/~ I ') should bear in mind that under the current autonomous r e lationship, 
~'\ IS v ~ r ) h . . . b d . 1 d h '12 t ere IS a strong comp e tltlve aspect-- u getarY--lnvo ve among t e 

<..J) . three in forthcoming years. Under these conditions, ..Y.?l~::...~nd_¥~tI:~,"Y s 
may be more impressed with the pr,?spective ~~~umbent's tractability 
~~a:: ~itJ:. ~,i,s ~ ca,?e~i~ managem: n : . :~pa~~i~~~. ~ .. - .,. _. --'0- ---.'.- ~ 

COOPERA TION WITH GEOR GIA TECH: NASA Headquarters is funding 
predoctora1 systems design training grants at five universities including 
Geor gia Tech. Very recently, .yeor gia __ !:.~c1.: i~.di~ a~d_an)nte.r_e~( in? 
promo'ting collaboration between MSFC and certain numbers of graduate 

~ students, prima rily NASA trainees, who are becoming involved in a ~ 
~"tg;;-iii cant l,t e..?-Hh-systems design proje ; t.· Briefly, this profe'c-t, wll1ch 

is essentially a systems engineering 'exercise, will be a study of the ways 
_jp_'''ZI~ich re~ent advan.:ces in engine e ring technology_ can be economically 
utilized to improve the quality of th e environment in such a way as to 

~'-.---. ... 
2e~ t.:!:..c~ physical and .. mental disabiliJie~. Air and water pollution, noise 
abatem e nt, treatment of the ill, diagnostic services, etc. are ar eas 
~~~.!"~e_ngineering innovations may result in an improve d environm~n! 
.lor he.alth. Desir e d MSFC participation would include visits by MSFC 
personnel to Georgia Tech as well as assistance in reviewing proj e ct 
planning and results. The proposed interaction seems to offer a desirable 

......!YP--': ~f .MSFC -U!;jye'~ sity colla boration and one that gives e~pres~ior: t~ ' -

.... ,your interest. '/this will mean a certain level of MSFC input but one that 
we ~~n' mairl"tain .at a . level that is not too burdensome to MSFC supporting 
organizations. We will also assure that the endeavor is meshed with , 
other systems engineering activities currently under way. Program 
Management has been good enough to allow use ofJ/~.!_. __ , !3_e~ C.hereek a~, 

part time coordinator for the project. His experience with Universitfes 
of Kansas and Missouri should be most helpful. V'-' 

Ed Buckbee
Translation
Ed. M. Why did that new prospect cancel his visit? B



" rQ~~S. Jl/l0/69 MOORE 

, I i'~;! /0 
L LRV SUN COt-'IPASS: A"'§_lliL£.Qmp_~§_L fabricated by our G&C Division, 
has Deen field tested on the Arsenaf- to detel"il : it: l~ its usefulness as 
an emergency navigation device on the lunar surface in the event of 
a_d~l;d-LRV ';ritsnav'fgation- sy-stem·.---The -field results sub-

.., st~tiate'-an ~p'proximate statistical model-;-f3o~~~a~'y:- Ov'er a 5 
~ - ~ ... .,--...~ .. ~-

_ ki].!)m~t~xcour_se~_. t.his_accuracy resutts .. in _~ 3_~~,::, ~i~~~_i.~,~an~.e _,.of_80~_ 
\ 'f' _ru~.tE;!,(i ,~ . Test subjects were asked to traverse a given heading fo~ ' 'I' (on~'1;,'."') 
> • _. J--- / . per iods varying from 1 1(2 to 2 1/2 hours, using the , sun compa ss as 
~to~/" _Q~ten as des ired to ob tain heading information. Miss distance was 
tr: .,)Dt/t. !}.' t\-- measured .... from a prede termine d ~ target unknown to the test sub j e·c.t. The 
II ~ r inherent ac·c·urac.y-· of operator-sun compa ss system is approximate ly- l 1/20 

IAN.! • y,.:2.-,~,' 
:..j- (~_S ) . \ ./"-v'.AVI~)" I;'''Y.~) _ -- V 

"" / ~c.?r '~.PJ-~MAD~JlLt!OUNTAIN LASER EXPERINENT: The digital control system, which 
1/ ... (;'.1( be is the final major component of: the Madkin Mountain--laseY ' corniUunication 

~ } experiment, has been received and is being installed and tested. Work 
~}ll/ (,-0+,'_; is progressing toward interfa'cing afl ~' telescope, communication, and 
ft.;.s ~t)"\.. control system hardware. ~lignment of the telesc-ope optical system ~is 

f",,~ heino" completed. Only minor proble ms remain to be solved _~pr_i_or tQ full 
(fr~A.f' • ':", . -

operation of the telescope electronic systems. , We should be r ~~dy- t 'o --
j:;;!;~j.' --aemo·n.J>trate. ope ration of the laser communication:"-experi~;ttoyou' in 
jl..t.ri ..101 ~oxima tely 4 week;: V~ ·rr,;~~r:~-;~/.(--:~I-J'-C'~I : ;j'-'.'-: .. : ._-
:jh.~d~;\~e ~ . -;:;"~~~U~;L~ I~;EGRATED r~:~;T:~:~S -;~C·H~;;~~G:;·t·~t~;~~Electronics 

"\ ~ f" ~ 

\. .• '. -I and Control Division (Nr. Frank Sullivan) announced by TWX last week the 
t~t ,.0) - /;; l distribution of tasks and dol}~rs ~o_ the yarious Centers _.for __ t_h~ ,Space _ 

5i r.. i.'./ /;!;ir~ti_5!S~tt.!.e . Int~grate4 I.E lec tronics _Tg~hn.9logy_ Program recommended by _th~ 
O, \ ~/, rL~da~omrri~t!:.~~. We had reported in earlier notes_~.r_qJ§a"pp_9 .~n.tment 
l'ttid..,\'/"J~" as to the content of ~_G.QIl}If1j"tte_e~ .s_r_e.s.()..mm.!.ndat~<?n~~_ The distributi'on 

f assignments and dollars is even more disappointing. Dollar ~istri
ution is as follows: 

ERC l.3_9_0 J(~ 
MSC 375 K 
MSFC __ 350 ~_ 

GSFC 150 K 
LARC 150 K 
ARC 100 K 
FRC 50 K 

2,575 K 

Assignments in the Power area are not included in the above, but will be 
made separately by OART shortly. 

Our analysis of the Center assignments is that ~ER9_ , _ t~ _ our_ de~~i~ent, JS .. 
belp.g aSJ>igned signific C!..r:t t ta!,_k~~~~..s.~_primar_i.1Y intb.e , ~evelopment area 

•. norma lly handled by MSFC , . MSGJ. etc. We have scheduled a meeting this week 
~' with Dr. Johnson and Dr. Mrazek to ~is~_~.e.EE..<.?EE iate~but.~~<.?n this .... [ ."')' 

principal issue, and }-lJl.LI.~p~rt_.f~r.!~e~ . to ygu on i .t_ ! ._V~ 

Ed Buckbee
Translation
B.M. Since LRV is in serious weight trouble with any new navigational gear that may be required, this sun compass looks awfully attractive to me. What is Sonny Morea's reaction? B
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NOTES 11-10-69 SIEBEL 

. '1 ; ;';l/LO 
No significant items to report. 



• NOTES 11/10/69 SPEER 

7;:::(//0 
t • 

1. AS-507 Command Systenl Test: A t~. ?t .was successfully run tIllS 
week between the Mission Control Center and the~L/V· ~t~ ;r~~£y __ ~~e , 
execution. of uplinked comlnands to the transponder and command _ 

- decode r "thai ~ere changed out after the CDDT. Although it was not 
possible "to radiafe allY co~~and~ with t"he LVDC flight program in a 
plus time IT1ode, the new command systeIT1 hardware is considered to 
be adequately verified ... V--

2. Apollo 12 Ph6togr~'phic Data: We have made a special effort for 
this mission to alleviate deficiencie~ experienced on Apollo 11 with 
photographic data from MSC. In addition to in1proved coordination, 

" we· have-· s·ubmitted "a ··specIal formal request for specific items. \.;~" 

30 Apollo 12 Range Safety: ETR Range Safety has accepted the NASA 
request that the S-IVB/IU be allowed to over fly Africa as long as the 
sp'acecraft is predicted to achieve orbit. even if this requires an 
SPS burn and means that the S-IVB/rU will deplete and ilnpact Africa. \/ 

4. Launch Wind Reference Level: Reference Notes G eissler 11/3/69 
. (copy attached). I have felt for Son~e time that_~s.e_ .?!_the 445-foot . 
. reference level for Saturn V wind monitoring activities will prov:ide 

.. for more realistic and somewhat relaxed launch operations COll-

"s~~~i12t~ ~:.hilc still insuringadequa te vehicle prote ction. Winds Y 

measured at the 445-foot level are closer to the region of the vehicle 
where aerodynamic forces produce the greatest contribution to . 
bending moment loa ds than at the pres ent 60-foot reference level. It 
should be pointed out that the vehicle strain gauges are our bes~ 
means of assessing any wind sit.uation ?-nd the wind data should be 
used primarily as .'.'warning signal_s.'~ We are planning a nleeting "\vith 
KSC after Apollo 12 to discuss detalls for changing the wind refel'ence 
level. V 
5. Use of Intelsat with AAP: · It has been decided not to use Intelsat ...---

_ for the first Orbital Workshop; howeyer, it may be used in a PE~~~ 

mode for the backup workshop. ~ We believe.!l)is_ i .~ ~ .. go<?d_Jdc? as 
"long as we have a ~ccondary capability via either VHF oT.' S-Band., 
In addition. the OTDA proposal to use Intelsat as a ):"'_E;l~y. betwee.n~~he 

remote sites and a central processing facility seems to be gaining 
j·~.cept~~c~ in~(d~ NASA. This will not only i~pact the inf~~:;;ati~n 
systems on AAP. but will also have a significant impact on the, 

~ . information systems of other" pr"ogra.I?s; e. g. I Dual Mode Lunar 
Rover and Super Explorer. '/~ 

'1 Attachment 
As stated (Dr. von Braun and Mr. Jarnes' copie s only) 

--""'''¥'''''''''''~~ 
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NOTES 11/"10/69 STAMY 

111/10 
SATURN TECHNICAL AUDIT TEAMS: The..s_aturn . 1:e5~hni~al 
Audit Teams chaired by Mr. Richard G. Smith, PM-SAT-MGR, 

. co~pf~t~d-';"l~rv-eys ' a 't MAF- in the"ineaso'f ma:'~~f~~turing , stage . ----,.,..... -, ." 
checkout, stage test, and gU'3..:.H,ty aS$Ul:ance. The result of 
~se' surveys indicated no significant discrepancies in these 
,areas. ~-~ 

r---' 

--. _._-- - --~ - .~- .-., -- _ ... ~ - -

FEDERAL EXECUTIVE ASSOCIATION DISTINGUISHED SERVICE 
AWARD: The Federal Executive Association, whose membership 
is composed of top management executives of all Federal agencies 
in the Greater New Orleans area, presented its Distinguished 
Service Award for 1969 to Mr. John R. Demarest 'of the NASA/MAF 
Quality and Reliability st;:£l:--The presentati;n 'wa~ rna'de -o~ -_. ~ 
'Thursda:y, 'N";vembe-r 6~ 1969, by M~·. ,Ronald M"lllligan for the 

.: Honorab~e Robert E. Hampton, Chair~an of tile' U. s. · C ivif ~. 
Service Commission. V · 

UNITED FUND CAMPAIGN: The NASA/Michou~ Assembly 
Facility participated in the_ United Fund Carnpaign of the Greater 

_ N.ew Orleans area. Again thi~- y';a'~ -MAF received the United 

Fund's coveted Torchlight.e.J?_. Awa:r.4 _ f~~ outstanding employee 
'-.-~---. . ' . 

....... P~!J}<;jpation.~ Ninetysix percent of NASA/MAF employee? -
contributed an average individual gift of $15. 00. , 

Ed Buckbee
Translation
Congrats! B
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NOTES 11-10-69 Stuhlinger 

//11)1<7 
1. STG PROGRAM, OPTION II: ,-Grave_~pnce;rn is being ex pressed by 
scientists inside and outside NASA because this progr~m, designated bt 

---1.he Administrator as the baseline for the next decade, provides so little 
_ opp;;'t unity for the space sciences to develop. Two -adverse con'se-quenc 'es 

appear almost unavoidable. First, good science experiments as passengers 
for space station and shuttle, which must be considered "long lead time 
items", · vyill no~ b_~, available in the 1976-1978 period unless started in 

- 1970-1972, with unmanne d precursory flights in 1973 ': '1975. The Op't"ion II 

y~ogr.?- p1, ~(~ e ,s .n ; t ~llo~ . C!-~! 9ua~e in.itiatio?,of these ~xper.!E.1~.nt~'3;]._~~-=-
~70-1972 period., Second, the sharp reduction in funding and flight oppor-

tunities, and the concurrent i~crease in rigid "science managemer:t" 
(committe es, panels, approval routes, docUlnentation requirements, bind
ing experiment definitions, long-time schedule commitments La~.L~..L?-~_ 

e~ficient deterrent to , scientists. They are .!low_!~.rning more and mor~ 
toward unmanned space science with small rockets, balloons, airplanes,-_ 
and ground-ba_sed equipment. ,By the time the shuttle, the station, the tug, 

~Ii'cf th~,E:~~l~~E_sta~~ becom~ <a;ai{abf~, .. th:~~.spa<;:e_p~og:r::.a~_llia~i., ~':~~~J~.:£ 
its most important customers. Vaf even greater concern is the fact that 

'tnisp;;;';~t de -- sc~;tificatio~''of the sEace program will deprive the develop
ment effort '£0;' -s pac e ve hicl e ~ (-;h~ttl~, '- ;t-ati~~~ ~pl~;;e·ta·I:Y c 'r-inT of its . most -~ ... 

-~....,.-;--.,~.r-. _ ...... <;"'. • ...... , ..... • __ .or .. ".- ~ _. __ ........ .. _ ..: 
convincing justification. ',/As we expend this great effort to develop -,; p'roduct, 

~---,. ~ .- ."' . 
we should also take the proper steps to develop an appropriate market for it. 
We should even try to make the customers' needs the driving force for the 
development of the product. I believe that this could be accomplished by a 
s light redistribution of funds~ -if -lO;~r'Of the pr~s ent f~nd~ i~r' I ~pr~d';~t- _ .J 

t" • ~ .... - .....-

development" were transferred to "development of customer needs", this 
- driving 'forc'e "w ould be ce~tain to develop soon enough to assure a stable -. 

and purposeful growth of the shuttle, ' station, tug, and nuclear stage pr~ject.V - . , ' . 

2. ELECTRIC PROPULSION STUDIES: Mr. Jim Lazar, Chief of the 
Electric Propulsion Division in OAR T, requeste~f oui' -as 's-istance in two 

,-~tudy efforts pres ently under way, (l) a ' ~udy" .ai.~j.g~ed. ~o. '.fPJ;..~ (Jim Lo~g, 
. Don Bartz) on a Jligh-data-rate Mars orbiter, {m~~bers of ~SFC wrote _ 
~~ra~ study reports on this subject during past years)j and (2) ,a study of 

'::::an electric propulsion stage proposed recently by Jerry Mullins in 
-"""'"Ji~ Lazar's office' . . T-his' stage could -fi;'d'-appiicatfon i~'-proJects-s-uch as 
~.:....-..-:.- -- _... , -~ , 

an asteroid belt probe, an out-of-the-ecliptic probe, a near-sun probe _ 
(0.- l' AU), and high-data- r-at e orbiters a-rou~d-Mar~ and ·V'enUs'. A suitable 
reply will be worked out together with PD and S&E. V 

Ed Buckbee
Translation
E.S. I want you to know that I fully share your concern. I discussed it with George Low already. B
[concerns among scientific community that future NASA program offer less opportunity for space sciences to develop]





NOTES 11/17/69 BALCH 

1;:" /; 1 
~-=-IC_-12_ .. Rernoval of stage fron1 test stand, sche duled for today, 
is in "hold" status due to unfavorable \.vinds. As soon as wind 
conditions a re acceptable, re1nova1 will be resumed. Shipment 
to Michoud is schedule d for 11/19/69. ~/ 

S-IC-13 - Stage is scheduled to arrive at MTF on 11/20/69. \ . .,- "" -;"'.' 

S-II-L- Stage is in the vertical position in the S-ll Sta ge Chcc~(
out and Storage Building. Final n1odification period is scheduled 
for cornpletion on 12/17/69. Shipment to KSC rernains scheduled 

for 1/8/70. V -- -

~-~I-1..9 - S1-age is in horizontal position in the S-11 Stage Check
out and Storage Building. Insulation repair is in progress and 
is s che dule ct fQr conl.pletion oli i2/ 13/69. 'v-- -

§-II-l1 .. Static firing was successfully acco!TIplished on 11/14/69 
for a duration of approxirnatel"y 372 seconds. Removal frorn the 
A-I Test Stand rernains sche duled for 1/13/70. \,/ -----

Gcner~l AccountinB Office _ SUE.~ey - Entran~e conference with 
repres e nta tives of General Accounting Office was held on 11/10/69 
in regard to their survey of idTF Automatic Data Processing 
S y s te n"l S w hi c h began 0 n 1 1 / 1 2 / 69. _ /". 

V 



NOTES 11-17-69 BELEW ' :6 j ' 
C; ~ '/ J / '? 1/ ~t 

CSM/MDA INTER FA CE LOA DS: R eference your question on my 
Notes 11/3/69 (copy attached) . ... The MSC . structures can accommoda~e 
loads induced by the "zipper " effect during lock-up 0'£ CSM/LM and 

'-J.b~y have., no .problem. Further investigation by MSFC/MSC now 
indicates that eroblerns associated with the structural irnpact associ
ated with the MDA 'will be reduced. Further detailed studies are in 
progress by ASTN. y-' 

CLUSTER SYSTEMS REVIEW: Instead of having a series of individua l, 
modul e le ve l. delta Prelirninary Design Reviews, a single cluster system 
level review is no\\' scheduled for Decernber 2-4, 1969, at MSFC. After 
a brief general session, a number of systeln groups will rneet to examine 
the reguirem,ents and design irnplementation . Later in Decelnber, t~e 

. changes to the baseline requirernents and/or design implementation will 
be considered and disposed of by the program rnanagers after internal 
MSC, KSC, OMSF and MSFC consolidations. v-:-

DEVELOPMENT AND QUALIFICATION PLAN: A meeting was held 
at MDAC-ED, St. Louis, Mo., to resolve comn'lents generated during 
the contr'lct fact-finding which pe dained to th e A irlock Development 
and Qua lification Plan. A few ar eas will require additional effort by 
MDA C- ED prior to resolution. These areas do not ,a~fc ct cost. V""-

INSTR UMENTA TION AND COMMUNICA TIONS: The fourth I&C 
Technica l Meeting is scheduled for November 24 at MSFC. A major 
topic is related to discussion of the Cluster Review scheduled for early 
December. V 

OWS/EXPERIMENT INTERFACE CONTROL DOCUMEN1'-.S (lCD's): 
Preliminary Electircal lCD's for Te27, ATM Contarnination Measure
ment; S020, Ultra Violet/X-Ray Solar Photography; and M,507, Gravity 
Substitute Workbench, ""vere delivered this week. The mechani.cal . 

. lCD's will slip about two to three weeks, due to rotatio~l of the 'floor. 
,-.- . 

The inboard profile drawing locating all experiments in the OWS will be 
reviewed at ·MSC on November 18, 19, 2e, 1969, and on November 21, 
1969, at MSFC. The outlJt.lt will be considered as the Kil1al location 

~_ !:lan. Relocations after this review will result in impacts. V 

IBM DIGITA L COMPUTER EFFOR T: A technical and status review ----.---
was held wi th IBM on · Novernbe r 13 and indica tions are th a t tbey ' a re 

~ -
_, D"loving along satisfactorily. FUllctional definition is complete and 

design is proceeding in all areas. The proposal relating to the increased 
effort is expe cted by th e firs t week in De cem b e r. V ·'-
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NOTES 11/17/69 BETI-lAY 
. '7";> 

(' l/rl/("7 ; --~ If !~2-1 
Personnel Mana9..ement Evaluation - The N"~S~ Personnel Office/CivilSetvicc 
Commission Personnel Management Evaluation at MSFC started November 11 • . 

'-... The evali.:1ation team is composed of repres entatives from the Civil Service Com
mission, NASA Headquarters Personnel Office, Office of Manned Space Flightr 
Langley Research Center, and Manned Spacecraft Center, At the request of 
Mr. Grove vVebster, Director of Personnel at NASA Headquarters, Ray Crouch 
of this office is serving on the evaluation team. The ~valuation is expected to 
take two weeks during which time approximately 550 MSFC employees I supervisors, 
and ·members of middle and top manage ment will be interviewed. v"'---.... ... .. . 

,Statu s of Continv.ing Resolution - The House and Senate passed a Continuing 
. Resolution for NASA providing operating funds for November 1 thru November 30, 1969. 
, The President sfgned the Bill Friday evening, November 14. The Bill provides 

operating funds for NASA for the month of November 1969. ~ . 

BOB "Ma~k" of the Agenc~ FY ; 1 Budge t Submittal - We have been informed that, t 
the .... ~O~ _ 'Mark" of.the Agency FY 71 Budget was received on Friday, November)4; i 
The "Mark" was $3.350B vs the agency request of $4.497B for FY 71 New Obliga- i 

~~ .• ~ ~ t--,..~ .... .... .... ~ .. '. .• '" ~ .,.,. ..... L.·4Ic. ........... _·.·· .. · .,_.. ~ 

tiona1 Auths>rity. Details of the <?MSF R&D and the Agency R&PM "Mark" are 

~ 

shown below: 

OMSF R&D 
Apollo/Lunar 
Lunar Exploration Phase II 
Saturn V Follow-on 
Apollo Applications 
Space Station 
Space Shuttle 
Adv 0 Development 
Adv. Mi s sions I i OMSF TOTAL 

FY 19 71 (Millions) --------
Agen cy 
Submit 

1,160.0 
60.0 

100.0 
500 0 2 
-98,0 
170 0 0 

18.5 
2,5 

BOB 
Mark D, 

810.0 
o 
'0 

450.0 
10,0 
32.0 
12,0 
2,0 

1,314.0 

-350,0 
- :60,0 
-100.0 

. - 50.2 
- 88.0 
-138.0 

6,5 
- 0 5 ___ L_ 

-793t1.. I . I Agency R&PM . .707.0 678.0 - 29.0 

·~Without consulting the centers I .MSF Headquarters plans to submit a reelam.a 
~ to the BOB on Tuesday, November 18, and the Agency Reclama will be submitted 
. by Dro- Pafne to Mr~ Mayo on Friday, November 21. V : 

I 



NOT ES 1 1 - 1. 7 - 69 Bn 0 VV N 

APOLLO 12 FLIGHT -
Jr~/(111 

Fir s t look at da ta froni the _A pollo 12 flight 
indicates that engine opel'a-tion \vas satisfactory throughout. However, 

"M ' .. _ '.' . ~ 

we did experience up to about 9g peak-to-peak oscillations (POGO) 
........ ~ _._..... .. _ • 4 

. at about 16 Hz on the S-II center engine LOX dO,n'l;e. ,.IWhile the data 
'''is not yet {uliy evaluated 'and the exact loadings are not known, i ,t is 

_.clear that the level is higher at an earlier tin!e in the S-II burn 
than previously experienced l,;~ 

F-l ENGINE - Corrosion has been found on a cadn!iun! nLlt in the 
L·. _.... , 

.. niain . LOX valve sequence valves on six engines at l\1.0-F. Analysis 
indicated that the corrosion is a metal salt which resulted from - .. - ...... . . - .... 

contamination in the hydraulic fluid us ed in the engine ch eckout 
cal·ts at Rocketdyne. The -yalves ,have ·been cleaned , rebuilt, and 
reinstalled. To furthel" assess the magnitude of the problern, the' 
4-way valve on the engine which had the worst corrosion was 
returned to C anoga Park {or tearc10wn and inspection. A . slight 

-!race of corrosion was noted in three places on the valv~. It was 
conclud ed that the .co.rrosi"on found on these parts would not adversely 
affect the functionability of the engine control valve. We are presently 
~c-o-nsidering a Rgcketdyne recon!mendation that on the basis of these 

findings the investigation be closed. ~ ..... / , 

ROCKETDYNE l\1SFC WAREHOUSE CLOSEOUT - Rocketdyne has 
been inst ructed to ,close the \varehouse operation at MSr~ iI~' t~e 

mos t expedient nlann er cons is tent with proper harc1war e handling 
~. _. - -

and shipping procedures. We anticipate the phaseout of harc1v.are 
and associated per'sonnel will be cOlnpletc by J~ne 30. !-/' 

FOLLOvV-ON RFQ - The RFQ for F-1 and J-2 el1gine for Saturn V 
516 - 521 was released to ' Rocketdyne on Noveniber 14. Since the 

"'funding and the PAD for the Follo\v-on have not be approved, 
Headquarters approval of th e RFQ release is ·conditional. We are 
limited to planning and prelirninary negotiations and no agreenients 
may be consul1irnatcd without specific prior appr'ovalof Headquarters. V-" 



NOTES-11-17-b9-DOWNEY ."1 •. 
C) /- I'/ ~I 
//-' ,,"/17 11/ '_1 

EARTH SURVEYS PROGRAM: Mr. Harry Craft of. my Office attended 
three meetings concerning earth ~pplications. These included the Earth 

I . • . 

Observations Program Review (OSSA), November 5; the Earth Resources 
Expcrim.ents/lnstrurnents Review (NASA Headquarters), Noveluber 6; and 
the Earth Surve ys Steering Panel meeting of the PSG at Goddard Space 
Flight Center on November 7. 

a. Earth Observations Pr ogram. - The Earth Obs ervations Program 
Review was very general in nature and provided a broad overview of the 
NASA progr'am.s in earth applications and meteorology, .. Dr. Leona rd Jaffe, 
OSSA, presented the earth appJications review. He briefly touched on :c. 

flmcling and noted the involvement of many W1iversities in the program. 
The..p2:.W5ill .. emph.~s.i§~} ~"'.?eing placed onthe Earth Resources Teclmology 
Satellite (ER TS) mis s ions : ... · Ac'compYI~hmeJlts of the pa'st ' year' haVe lie e n """ 
.~_t ~..:.."--- ___ 10.- -~ .... - ,.._.. # 

the multispectral photography of Apollo 91 an accelerated and in~proved 
earth .i-esources aircraft effort at MSC, and an i~proy~d E13- TS systen~ 
definition. Dr. Morris Tepper, OSSA, discussed the Meteorology Program . ~ ~ 4___.... . '.I' .. 'J""".: # 

and listed its objectives as follows: (1) global cloud imaging" (2) c:ontu1Uons 
_viewing of the ahnosphere, and (3) global quantitative measurenlents of the 
atmospheric structure. The go'al of the program is long term global \-veather 
prediction. ~ 

r---'-- h. Earth R esour ces Experiments /In str.ument Review Meeting:' This 
meetin~g'~~'s '-cailed by Dr. Tepp~r ' t'o- '~ '~';i~~~ t'h ; . ~~~th··~ 'es;urce~ sensors 

: proposed for SWS 1. Instrum.ent SJ:~ecialist teams from JPL, MSC, GSFC 
.i.E-cL~R.~,._!_<?y!.~~.e~1!0~<-~~:::::';i-!'J::_~.~~ ~!1~~!~~~~fi.fu~~·~pYes·entea brief' .... ,-
discus sions of their s ens or s in terms of rationale for selection, potential 

~ 
,,-users, cost, operational mode, and _data processing. The sensors presented 

w~re a . m. UJ:.tjb. and .c~!.9:.~?::a, sys~emJ ~ ~~Q~_,!'.§l:r::ge __ ~l}1.. __ a.ge l: ' aqJ!3~,sp::~ct~.?l:n.st~r, ... 
a micr owave s ystem.J and an altinlcter. Thes e sensor s will be pr esented to 

j' . )) the- MSFEB i;r consider~tX~;;-~';; D~~eIr:ber 5th. \,/-
--.:~~ .. \ c. Earth Surveys Steering Panel - The purpose of this meeting was 

r;r~'rc.)/> \ to discu""s's and .i!:.ves!2gat~_p~~R.~!lgf~} ~:.<?l~~.}2E_£l~I?-~jp."J,ll~, ~al:tl} !?ury~e~~ ..... 
v • • ~ ! missions. The meeting started with a brief status report from Mr. Ayers, 

/1 r I . . t~ ! -~-'--.,.. ~ 

. , "';:", '_Langley Research Center , on the Earth Orbital ExperiIucnts Pl'ogram and 
Vv:/(",r !.h;/qj Requirements Study. yr. Rod Johnson then gave an overview of other 

0' ..... I i:~ 2- ' .a..d~.an.ced _.rna,nneg . sP~~s~~J~~gh~ ~~t?-_cu.~,.~~ Following the status reports on 
) I,' .~'i ~ the different studies, the, earth resources, meteorology, and earth physics 
/) r 0 I /' f/ ., d ' '1' d ' . d f' f 1 ' d' d t1 (I ' .J • __ ISClp Ines were lscusse usi rorn tIe experllnent stan p~)lnt an · 1.en 

~: If! .: concerning th~ role 01 man. y-a!.~~~_::_r:? .. n.~.e~n~~~f.u~ :15 e: of ~a~! ~ abi.li~ie>s 
_. C.\.. .fI. ... u were noted such as target acquis ition, initial data r eduction , visual 
- W~ i'e"/- , .. '·anri_o~ati~n and experiment equipment s'election. "'Aft~r di~cu's~ing ·1:h."e 

) (. "il' ( j"'tP'" . experime'nts, the subject of the meetini( change'ci' to Space Station and 

.' 

h \~ 1 .. f .... {' ~, 

\ r. r._' ::.. '\EA"Pcriment Module Studies. The discussions centered around some of 
)',\. •• I' h' 1 It) ~ I . ~ t ,e lnitia concepts for accomplis hing earth surveys fr01u manned platform.s. 

tI ,.j t\' ! ~t?;}.VIV~ 
. I I I 

thAt) hne.-I.. SI)6/N ..I:! I I, 
~ / I r::'l 

f~" (1( lIh1r; 

t;'d 
,~ .,.) 

Ed Buckbee
Translation
Jim D. Please arrange (with Jay Foster) a 1 to 2 hr briefing for me on this subject. I'm interested in more detail. (Heavily underlined subject in particular) B

Ed Buckbee
Translation
See also my remarks on 11/17/69 MOHLERE NOTES. B



NOTES 11/17/69 GEISSLER 

J ({fl 1"7 
1. INTERAGENCY ~IEETI~G ON TRANSONIC TESTING: To investigate certain sizable 
discrepancies between aerotlynamic 'ci;-ta obt ained from wind tunnel sand frce
flight tests (models attached to a sting on F-I04 fighter plane), tl~e Air Force 

, has asked NASA for an interagency cooperative program. By resolutions 
passed by three NASA Advisory Subcommittees and two Air Force Advisory Panels, 
an Ad Hoc Group on Transonic Test Techniques has been established which met 
the first time on Nov. 12 at Lewis. NASA represen ta ti ves CalTJe fronl lIq, Lan r.:ley , 
Lewis, Ames, "FRC and r·1SFC (tIle latter being represented by ~lr. Heinz Struck 
of the Aerophysics Division). Under th e chairmanship of Lloyd Jones of Ames, 
the Group ha.s begun to 1 ist and discu~s a number of more significant probler,ls 
of transonic (Le., near to ~lach 1) testing, and the Centers representeJ have 
been asked (a) to come up with recommendat.ions of specific problems of interest 
in their areas of responsjbility, to be worked on with existing manpower, and 
(b) to specify additional manpower needed to obtain satisfactory solutions 
for all prohlems. r-'Il.l~ . \,lork of this group definitely bears watching hecause 

_ of its i mme diate relevance to Space Shuttle development testing'
J 

In general, 
it seems t~a..!-we are on the right track with our High Reynolds NUr.1ber 
Eq ui pmen t • \-'"" . 

2. PRESE~TATIONS or'; ACOUSTIC ENVIRONtlENT: An invit.ed paper hy ~lr. Stanley Guest 
of the Aerophysics Division, on "Surfa co Presstn'e Cross -Corre J at ion CIHlrac
teristics for a" Rocket Engine Vehicle System," ha.d to be read to the Acoustic 
Society of America by one of our contractor personnel attending tlle meeting, 
due to travel funds short.age. The paper created much interest and Inany 
questions, not all of which could be answered satisfactorily by the presentor. 
A paper from Langley reviewed Langley's involvemen t in acoustics and pointed 
out the severity of tl:e ris ing protl ems a ssociRted \\'1 th the Space Shuttle, 
especially as far as acoustic fatigue and necessary testing for the whole 
acoustics area are concerned . LRC appears to be taking a leading" role in this 
arc~, havin g already stated some crude estimates al lout· the Shuttle environment 
whicl~ we are \'lorking on at present. ~!SFC has a definite disadvantage j n 
~btaiJling and support ing technical progral':s related to the Shuttle due to 

_ lacl~ of travel funds where3s LPC is making the mos t of tIle situation in this area. 
3. lH IL I Z/\1' ION OF r-.~SFC COlmr.LATION P.LGORITf J'.!S FOn EARTH HESOUPCES SFRVEYS: 
f-.1r. T. A. Geore·c·, ~'lanager' , Earth Resources ~llrvey Fligl,ts, OSSA, TI1Vjted 
Dr. Fritz Krause to brief him on the ~tilization of crossed-beam technology for 
earth resources surveys on !'!ov. S. ~!r. George arranged i mmediate adeli tiona1 

" briefings to the U.S. Naval Oceanographic Office, the U.S. Geological Survey 
and the U.S. Department of Agrjculture. During these briefings, al) the User 
Agcnc ies stated: (a) The 20tentia 1 benefits. of ~!SFC-: correl ation . a1 gar] thms 
to the earth resources prograrnai'e ' such that funduJ1lental researc1~ on fattern 
and target si~nRture definition by correlation ~unctions should" be initj8te~ 

4as soon as possible. " (h) The y-.s.er agencies Nil1 make data tCipes availal)le . 
~ and would like to initiat.e tIle above research in close cooperation with NSFC 

as soon as poss i bl e. We will prcprrrc a prograT'l pI an for sLlch j oint research 
programs and initiate associated funding requ~st and cooperative research 
and education programs. V· 



NOTES 11/1 7/69 GODFREY 
Saturn; 7 r 1 1/ /7 ' 
1. IU Command Decoder and Transponder: The IU COlnn'land Decoder 
SiN 18 and Transponder SiN 110 replaced on IU-507 (for D'lissing com
D'lands) have been returned to Huntsville for tests. IBM has perforD'led 
tests on the decoder and transponder without results using MSFC tapes. 
By using recordings of KSC tapes, IBM has been able to repeat the KSC 
anOlnaly; however, at this tiD'le IBM has not isolated the probleD'l . . 

2. S -II-II Static Firing: Static firing for full scheduled duration was 
completed on 11 11 4/69. Quick look data indicates a con'lplete succes s. 
Data analysis is continuing . ... /,,:--

3. Actuator Fluid Leak on S-IC-7: On November 10, the III yaw actu
ator on engine position #1 was observed to be leaking in excess of speci
fications. The specifications allow 6 drops per luinute 'at the piston rod 
seals at 1400 psig hydraulic pressure. The obs.erved leakag e on this 
actuator was 10 drops per D'linute. The decision was made to waive the 
leakage requireD'lent on the basis of two 100 cycle gin'lbal tests indicating 
that the l eakage was not increasing. The F-l engine insulation was pro
tected frOlu R-Jl saturation by an aluminuln foil cover. The possibility 
of a stress corrosion crack causing the leakage was discounted when the 
leakage ratio between 30 psi and 1400 psi ~ydraulic pressure did not 
correlate to the salne orifice size. " In addition, if a crack was the cause, 
it would have to be subcritical, since the leakage did not increase during 

" the 100 cycli-girnbal tests., \/'''-~--'' ._.-' . , 

4. AS - 50 7 Launch: Initial quick look analysis of data indicates _&.9?_?- 
launch vehicle perfonuance. In attempting to find evidence of an electri-

' ''cal disturban~e during S-IC 'boost corresponding to the spacecraft prob
leIns, the , only launch vehicle data irrlluediately available after l aunch., at 
KSC or MSFC which corr e lated to the time of the spacecraft disturbance 
(T +36 seconds) was a 1 data bit - (40 1l.l.illisecond) failure indication fro11]. 
the S1'-124 platf~~r;;-'l. O scillations were again noted on the S ~II ccnter~ 

'~ -'e~'g'ine s 'everal tinl.es d~rrng the S-li'b~;~ . . Th~ osciil~ti~ns build up and 
-~Elrnp out as on AS-505 and 506, but appear to go to a higher an'lplitude: 
An~ope~ indication was rec'eived from the l1.y9-.Eogen burner ~OX , valve 
after the second S-IVB burn. The valve apparently clos ed after a ground , .. ", .- ' 

. con'llnand signal 'was transmitted. The open valve D'lay have contributed 
"-todaluage of the hydrogen burner and the subsequent l eakage observed 

.,/' by the Apollo 12 crew. Analysis of these and any other anomalies will 
proceed as soon as telelnetry data are available. V 



'NOTES 11-17-69 GOERNER 
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1. F-l ENGINES FOR SPACE SHUTTLE: Preliminary performance data has been 
generated on shuttle v9hicles utilizing F-l. engines as, the booste.:r: pro- _ 
pulsion sy.ste'm-:"'-- High chamber pressure bell engi~.cs ,~'lere used in the 

(orbitei '~ Paralllet;:{c: '-st1..idi'es~" pe.rforn;e(f ShO~" the effect of booster and 
orbiter mass fraction on vehicle lift-off weight for a .20,000 pound _ 

,pay~oad. Also, a study ~vas performed to determine the J;.equired._ boostel" 
,j~~ orbiter mass fraction tg yield a 20,000 pound payload with a fixed .. 
lift-off weight of 3.5 x 10 pounds. Results of the study show that 

~' high booster mass fractions (0.9 or greater ) are required to obtain 
· reasonable vehicle lift-off weights. This is due to the low specific 
impulse of the F-l engine. Based on the above mentioned studi-es, the. 

, present F-l engine does not appear to be a reasonable engine contender 
'for the .shuttle booster propulsion system. At present, no future ef~o~t 
is plamled on this item. , ." .-. ~ 

2. STRUCTURAL ANALYSIS: A method of analysis has been develo'pe.d and 
equations derived for a computer program to analyze space shuttle 
landing gear requirements, vehicle. dynamics,- and structural loads 

~during space shuttle landing. Programming of the equations is now in 
, progress. Although ce.rtain "limitations and simplifications \Vere made 
in the. method of analysis, the c.ompleted program is expected to be.come 
a useful tool ~<?r evaluating landing gear requirements and predicting , 

- resulting structural loads for preliminary design purposes. The. 
limita tions and simplifications made in the method of analysis include 
restrictions of the dynamics of motion to three degrees of freedom 
(vertical, longi~udihal and pitch), linearization of the elastic 
characteri stics of the landing gear and tir~, and idealization of the 
load-stroke-velocity characteristics of tIle oleo-pneumatic shock absorber. 

Existing computer programs used by this Office . to determine flight ' 
structural loads on expendable. launch vehicles have been found unsuitabl~, 

for use in determining flight loads for the space shuttle. This is clue 
to the neceSSity to consider conce.ntrated introduction of forces and 
moments into the primary structU1~e SLl ch as imposed by parallel attachment 
of the orbiter to the booster, by the l anding gear and oth~rs. As a 
consequence, a ne\.] flight loads computer program is being ,,,ritten. V 



NOTES 11/17/69 GOODRUM 
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I' I J I ,...,....--.1 I, I ~ 

LUNAR EXPLORATION HA.RDvVARE FUNDJNG - Approximately $1 .. 5M of the 
$5lvt allocated for Lunar Exploration Hardware Definition (DUS!-.LMocle Lunar 

~Roving ychic](:~) in FY 70' will be requested from Headquarters ttiis w~ek f~r"~ ..... , ......... '---.,. --- '- ...... 
urgent" items which are awaiting funding. We understand that these funds are · 
availahle in Headquarters as part of the Apollo "continuing resoluUon" funds, 
CONTli'\1UATION OF PHASE 13 ACTIVITIES ON DLRV - A decision has been_ 
made to continue the Grumman and Bendix Phase 13 activities at a low or _. ___ ~. _ _ -.6' 

:-:-~!lstaining level ($250,000 each) through September 1970. This work will consist 
of fabrication ap.d updating of full scale mock-ups, definition of a remote driving 
system, systems engineering effort to keep each version current witp the state
of-the-art, and special tasks sLIch as development of a titanium wheel by 
Grumman and definition of an on -board thermal control system by Bendix. This 
decIsion has been verbally approved by Headquarters and the funds will be a 

~ p<l:rt of the total $5~- allocated to lunar mobility in FY 70. Grumman and Bendix _ 
will be here on Tuesday, the 18th, to further discuss this extended Phase 13 effort. 1/ 
SHlITTLE TEST FACILITY- A presentation on _ Sl~1!tt~~.T.~st~~ciIL~Y 2.p~i(~H~s, 
resulted in the following conclusions (pending your concurrence): (a) MJJ.~' ._~jg _ 

~£~_req~!r.ed _~o support shuttle testing~ and (b) ~!:!g~!~_te.~ting _(~\y'~S:~)l1t~actorsl 
, will require Inodification of both MrF S-II stands anqfou:r:, Edwards F-1 stands,V 
}ISFC stands . will be considel~ed as an-alt~~·~~ti~·~· durj.ng . th~ . p15mning phase. A 
, briefing is scheduled fOF Y9u a!~.dJ~I... _Re~s on .December 2 ____ VA request to Ni\§A 
Headquarters is being submitted for Preliminary Engineering Report (PER) funding. ~ 
LaRC SWING vVING CONFERENCE - Discussions centered around the technical 
feasibility of fixed wing, swing wing and lifting body concepts. ' Both FAA and 
General Dynamics/Convair made presentations which created considerable dis-
cussioD on stability and control, performance and structures. Convair presented 
deta ils OIl design and test related to the F -Ill swing wing fighter. Many technical 
probl.enls surely to be encountered in swing wing and/or fixed wing concepts were'" 

---' well presented and discussed in considerable detail. I.--'~ I 

SPACE STATION GROUND OPERATIONS MEETINGS AT 1VlDAC AND NAR - On 
Novelnber 3, a meeting was held between MDAC, MSFC, and KSC to discuss 
ground operations and facilities pertaining to the Space Station Phase B Study~ . 

MDAC has progressed favorably at this stage of the Space Station study and no 
problems were apparent in this area. On November 4, __ th~ same MSFC and KSC 
people met with NAR to discuss the same subjects. Working relationships \-vere 
established between KSC and the study contractors to insure KSC influences in 
the ground operations and facilities areas of the Phase B studies. , 

~. 
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No submission this week. 



NOTES , HAEUSSERMANN 11/17/69 

NO NOTES THIS WEEK, 
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NOTES 11-17-69 HEIMBURG 
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1. AS-507 S-II .PROBLEM: Prehminary quick look d a ta review indicates 
that) ow frequency (POGO type) oscillations were experienc ~d ?y th.e ._ 
AS-50? S-II stag e during the first 300 seconds of powered fli ght (prior. to. ~ 

CECO). The oscilla tions blossomed during four time periods with maxif!1uf!l 
amplitude of + 3.6' g's occurring at approximately 140 seconds . (S - II burn 

'" time) at the center engine beam. Corresponding but smaller respon~es 
were observed in bulkhead sump and outboard engine gimbal block . 
accel e rometers ·and .pressure oscillations were noted in thrust chamber 
and sump measurem ents. All oscilla tions were in the 15-16 Hz 

- ~ ...... __ ... _ .... J 

.t~e~9.u~n,cy . range J , ~s .s 9ciated . with t he center. eI?-gin~ .. b~a.m' J and were 
supressed by CECO. We are working closely with NAR to evaluate 

the data ~~assess the problem to ~:~0'!J?'?:~~~ _~0~?;.!~5 !.Lv.~._0:.c!~.?!l .ior 
... h.. $...: .. 5 0 8. yr-

Z. S-II LHZ TANK PRECONDITIONING: A .p:ew $::-II LH Z ~ank .c~~l~ 

procedure at KSC has been developed for S-II-8. and subs because the .. .. 
LHZ tank sidewall insulation has been changed to spray-on foam .. 

~- Current (AS- 50 3 through AS- 507) .LHZ tank chill procedure has ." step" , 
GHZ £lowrates beginning at liftoff minus 8 hours 10 minutes. This new 

'. LHZ tank chill procedure for KSC .will allow the chill to begin later in 
the countdown, result in significant GHZ savings, and will simplify ' 
operating procedures. ~-
3. APOLLO APS TANKS: We were notified recently of a corrosion 
problem on a LEM titanium APS tank. Based on our late~t information, 

'- ~ " . 
this problem has been traced to a materials and processing incompatibility: 
Specifications called for the use of a 304L stainless steel fitting; 304 

~-"" .. ....... ..- ......... -~... ,.....~ .. , .... ~ "'~-"" .. - - .. :-..(,. -, ~-- .. '~~ 

was actually ._u s ~ 4. in the case of one lot of tubing. A subsequent etching 
' ''op er'atione~~.!::~ d out the 304 material. MSC has determined that there 

is a problem only if the 304 etching process combination occurred. The 
same type of tanks are used on LEM, CM, SM, and S-IVB APS systems. 
MDAC has contacted Bell Aerosystenls, the tank fabricator, and has 
determined that ~uch a situation does not exist on the S-IVB. We do not 
have information at this time on the tracing exercise to determine where 
this lot of tubing and the etching process was used in other Apollo tanks, 
but we understand that the etching process was only recently employed 
and no etched tanks are aboard Apollo 1Z. \"--~ .-----.. ~ 
4. PERSONNEL ACTIVITIES: Mr. R. Ruff of our Materials Division · 
presented a paper on our hyperve10city gun work at a meeting of the 
Aeroballistic ~ange Association at Wright-Patterson Air Force Ba?e 
last week. The organization has requested that MSFC host the next 
meeting of the group in May 1970. V 
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CJ /~/)I? 
HUNTSVILLE SECTION, OPTICAL SOCIETY OF AMERICA: On 
Thursday of last we ek, the Huntsville Section of the Optic a l Society 
of A'merica was officially insta lled by Dr. John Strong, Professor 
Emeritus of Johns Hopkins University and presently Professor of 
Physics and Astronomy at the University of Massachusetts, and 
Dr. Mary E. Warga, Executive Secretary of the Optical Society of 
America. Dr9 Strong is inte rnationally known for his work in optics 
and infrared astronolnyo Mr. Charles Wyn1.an of Astrionics, one of 
the prim e organi~ers, became the first President of the local organi
zation; and Dr. Jarnes Dozier of my staff becarne Vice-President 
and President-Elect. \ .......... ,.,. 

According to Dr. Warga, the Huntsville Section of OSA, now 
numbering 174 rnembers, was organized in the record tirne of four 
months compared to the norrnal organization tirne of about two year s. 
Drs. Strong and Warga toured labs in MSFC and UAH and expressed 

h _ . ~ .. ~ 

. amazement at the magnitude and diversity of the optical ac~iv1_ty. 

indicated. The 174 local members represent optical activity in MSFC, 
AMC, UAH and various aerospace and rnilitary industrial organizations 
that make up the Huntsville research and development community. v -



NOTES 11-17-69 HOELZER 

7010 COMPUTER SUPPORT TO A&TS-MA : This Laboratory t s plan to 
switch computer support for personnel administration activities 

~' from the IBM 7010 to the UNIVAC 1108 on November 1,1969, was 
, . not accomplished. The Manpower Office requested that 7010 
~ .. 

support be continued .. §jnce s~rvi..ce from_ i;he 1108 is not yet ... 
.. acceptable for their purposes. Since it was necessary to extend 

the 7010 rental until December 31, 1969, due to a lag in 
converting the Technical Materials on-line supply application 
and payroll applications, the personnel application can also 
remain on the 7010. ~ 
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1. SPACE TUG: The NSF planning for FY-70 advanced studies has to 
date included only ~nestudy of the Space Tug ($250K). In 'view of 
the strong interests at both NSFC and MSC in this pote~tial new 
vehicle, a naturaL"tug-of-\var" circtpTlstance is createp. . As reported 

• .J;; .... ':JJ '-' • '. >,.... ....... ....-.-. ~ -_... • " 

to you last week, the NSF advanced studies program as reviewed with . 
Dr. Ne,..,ell on 11-7-69 included assignment of this Tug study t2. MSFC. 
Reportedly as a resu1 t of reaction from MSC, Doug Lord has subs"equently 
switched the study from NSFC to NSC. \~e are encouraging NSF to provide 
for parallel MSFC and NSC studies at this point, as has b een found 
desirable to do in other ma jor new systems such as the Space 'Station 
and Shuttle • . .('-------

----
2. PLANETARY }lISSION STUDIES: As you knmv, the manned planetary 

,mission concept~ under recent consideration are based on adaptation of 
"major hardware elements developed previously for ?'~'rth · O'rbit and Luna!, 

' missions. This intent is being reflected in the current HDAC Space 
Station studies, to examine what should be done in the initial Space 
Station design and planning, to facilitate later adaptation of the 
Space Station module for use in manned planetary and other subsequent 
missions. These efforts are somelvhat hampered, hO'i·:ever , by the meager 

. amount of data available on the planetary mission mcde~ under receni 
~iscussion (return of mission module to ' Earth Orbit, etc.). 

MSF has planned only one funded eff.Ol,""!._5n this area in FY -70, a study 
. of experiment re'quirements for manned pl~~etary' missions. Headquarters 
has planned that over-all mission and system requirements would be 
done by an in-house (NASA) study, asswuing that ~ost of the needed data 
are aVcd:lable from previous planetary miss ion studies. Since '\ve 

' be'lieve that the previous studies do not contain adequate information 
on .the miss ion mode's under r ecen t . cons idera tion, and in vietv of heavy 
comm itments 'on the Centers for Space Stat ion and Spa c e Shut tl e planning, 
we have r e quested reconsiderat ion of funding for planetary mission and 
concept studies . . 

We are to participate in a meeting at Headquarters next \,]eek (Nov~mber 20) 
on this subject; we hope to get some funding identified for this purpose, 
before all FY-70 funds are allocated for other studies. y----

If/fifo 
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No sublllission this week. 
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Nothing of significance to report. 
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NOTES 11/17/69 MOHLERE 

JIJ'/17 
EAR TH RESOURCES: A few weeks ago the U?iversity of Tennesse~ 
research plane (C-47) visited Marshall to demonstrate its capabilitie.s 

': in remote sensing. On that occasion a number of us were flown over 
th e BrownTs Ferry area. On these flights the fo~:.. camera (Hasselblad) 
cluster and the thermal SCaIU1.er equipment on the plane were used. 

\, - - - . 
Dr. Prochaska of the Universi ty has been good enough to f~rnish us" 
s ev~ral infrared slides. I also understand that the plane will conduct 
an overflight of Br~va!d County on the morning of the Apollo 12 launs:.h .. , 
This flight will be used to s.upport local planning in the area by the _. 
Brevard County Planning Commis sion through the recording of thE: 
impact of the thousands of tourists in the area at that tim<=:. Hereto the 
four camera Hasselblad cluster with four different films and film 

- . - -. . 
components ' w ill be us ed to gether with a thermal s canne.r (1 .. -:-_ ?_:,5 Jr~Jcro? 
range detector). The University hopes not only to record tourist impact 
through thes e s cans but also to develop qa ta on wat~'r pollution i n · the._H . J 

.. ',... . .... <. - - ... - ..... - -. ... .' .... ~ .. - -

Indian. and Banana Rivers c:nd also so:n:-e problelTIs of agl:icultu.r.e . It 
may well be that you would be interested in a briefing by Dr. Prochaska 
i~n the near future . I.,...---~ 

EAR TH RESOURCES DATA EVALUATION: In recalling the recent 
review given you by Dr. Fritz Kraus e on the eros s beam method, ~ your 
interest in the sophisticated data conditioning and statistical analysis 
-;~~ - ~oted. Th~~ exte·nded discussion ·of these points with some heav/ 
--;~phasis o~ applications to processing of . earth resources data -has·----
led to a suggestion tha t ~ni ver s ity as sis tance might become involved. 
For example, through a work agreement with a university, young ,
professionals (Ph. D. candidates) with appropriate backgrounds in 
geology, agriculture, bio -medicine , etc ., could be provided to develop 

:' proc es sjng and evaluation techniques applicable to earth resour ces# . ---

data .\v"'This E_~_s already been dem.onstrated at MSFC by AERO in it.s 
cross beam work in combining cooperative education with cooperative 
research:\,---,Ph. D. students on dissertation work .have generated th~
sophisticated data conditioning and statistical analysis program for 

-separating meaningful target signatures from unrelated noise. Should 
you desire further development of tE-is use of the cooperative e'ducation 
~rogram as an earth resources data-;;~i~atio~ s~~vice" I would 'b e'-"--' 

glad to . ~~~~~~~ e .:,~~~ r :t~: :..~~g5:-~~!}!.s._~HLgf\~'<' ~ 
..J)/ .. ~ / 

. ! ~ .. Se.. t<-~:-'D 

Ed Buckbee
Translation
Ed M. Suggest we combine this with the briefing I requested on the 11/17/69 Downey NOTES. B



.. . NOTES ~ 1/17/69 MOORE . ~ 1/ t ~ I 
. ~I-'(/I? 

1. GSFC ATM X- RAY TELESCOPE (5-056): Testing of ATM Experiment 5-056 X-ray 
telescope is conl'inuing with encouraging resul ts. Two grazing incidence X-ray 
mi r(o:-~· have been arranged so that one acts as a collimator to provide parallel X-rays, 
fro rn a small area source I to the input of the other or primary mi rror. One mi rror was 
.rpanufaq3'.ured at MSFC and the other is a fl ight mirror manufactured ~t Perkin-Elmer. 

. -
.~ 

,<. The te .!~scopes were assembled and aligned in a locally fabricated clean room in 
, Building ,~:656 with the use of visible light. Photogl'aphs taken on Koelak high resolution 

plates showe d a visi ble light resol uti on of 1 arc second. The assembly was transported 
to the Astrionics environmental test bui Iding where it was installed in the Optical 
Experiments Chamber, bui It by ME Lab, for vacuum X-ray image tests. After alignment 
was verified, the chamber domes were put in place and photographs were taken in 
visible I ight using a folded I ight path to gain entry to the chamber. The chamber was 
then sealed and resolution photographs taken every hour in visible I ight during pump
down. 

After a vacuum of approximately 7 x 10-6 'Torr was achieved with the X-ray source 
op~rating, the fo!sled light path was removed and the X-ray source utilized to produce 

_on image for mirror resoultion tests in the 8.3 A region for determination of optimum 
: expo?ure times when various filters were employed (0.25 mil aluminum, 3 mil beryllium 

and 0.086 mil titanium). 
" 

Good ,images were obtained and the data is now being analyzed. The vacuum chamber 
is now pumped down for studies of the depth of focus and position of best focus in the 

: X-r'o'y regi'on. 1b.~seJ_flr?Lt~sts are the cu Imi nati on of approximate Iy three years of -' 
,...~~9tJf)'i!)g ~ffort in __ I _al~ge aperature t(-ray .opJics w.or~k _qt MSFC .of wh ich we are most 

proud . ...,y' 

o ' \~" 
::, . . 



NOTES 11-17-69 SIEBEL 

i rt) f? 
1. Flat Conductor Cabl e (FCC) 

B. FCC For Power: Boeing, Seattle finds, besides weight, space 
and manufacturing time sa~ings -o(F:CC', -a·¢d.i~iQna~ advant,ages over round 
wire cables when used as power transmission line. A typical application 
)s in the large Boeing 747 aircraft as power feeder ii~~' with the following 
data: 90 KVA, 400 Hz I 3 Phase, 120 Volt I 250 Amp, cable length 200 feet. 

~- The 'power factor can be corrected and therefore the electrical impedance .. '
can be minimized by compensating the self inductance with the capacitance 
within the (multilayer) FCC. This correction reduces , the current, temperature 
rise, and voltage drop , and permits a weight savings of 23% as compared with 
round cables .',.-- '. '" , - . . 

b. FCC Application: Personnel from Boeing (LRV Program), Huntsville; 
MSC; ERG; and Wright-Patterson Air Force Base, Ohio visited us last week 
to discuss FCC use in their products. The presentations were favorably 
received and working relationships were established. 'r" 
. c. FCC Mil-Spec: A draft for Military Specification for electrically 

shielded FCC has been completed and sent to the members of the Mil-Spec 
Committee (Army, Navy, and Air Force) for review. \ ' 

2. Russian Welding Experiment in Space: Reference your remarks on my 
NOTES 10-27-69*, relative to getting approval by NASA Hq, Office of 
International Affairs (Frutkin) for any correspondence with Russia concerning 
>tll'e' welding experiment. The telephone conversation an<;i proposed correspondence 

'=- 'with the Russian welding experimenter Paton' were approved and encouraged 
by NASA Office 'of Internationai Affairs (Mr. Robinson). ' (Our ' Public Affairs 
-Officeworke cfw ith' us.) We are pre sently analyzing the R.ussian report which 
was translated from a Pravda publication. We intend to make inquiries for 
more deta ils and explanations and at his request will send copies of the i' 

correspondence to Mr. Robinson. Ali correspondence will be via MSFC PA ar:~ y:rq . 
, W 

3. Biomedical: Fabrication of a ' Laboratory test model of the Lower Body 
Negative Pressure Device (LBNPD) is being completed this week. This unit 
will accompany the Biomedical Task Team to MSC for the PDR on November 18, 
1969. This is the first deliverable piece of biomedical hardware to be 
fabricated by the ME Laboratory . .. There will be nine more LBNPD units (test 
training and flight) required in the program. This unit was tPtallY. f.abricated 

~""'and assembled in our shops. A polaroid shoets enclosed.* ~ ~.r .• 7jll' /)J e. 
, ; 

4. . S-II-14 Repair: The S-II-14 repair of the forward LH2 bulkhead was completed 
on November 7, 1969, about one week ahead of schedule. The vehicle wa s 
~hen returned to pneumostat and successfully tested last week . From all test 
indications , the bolted-bonded patch is a successful repair technique. The 
final verdict must await the results of the biaxial test program which is 
scheduled to be completed this week. ~ 

* DIR and S&E-DIR. 



NOTES 11/17/69 SPEER 

c;i:"ll/ I') 
1. Apollo 12: Quick look assessment of available data indicates a .yeJY 
good L/V flight perforn1ance. During the reported electrical disturbance 

"... ,- ... -. 

: beginning at 36 seconds after liftoff (1,860 m altituc1~) we saw some small 
, deviations in~"d:le I.<-.lf~··-"'Llv."·fltgh(c- o~'tr 'ol " a~tfy~tie~" ~·~~'re nomina~. The 

,_ additional ,27 0 s .ec. APS l?urn required for slingshot was corrnnanded 2 ,min: 
12 sec. after the preplanncd APS bUl'n. This was later than intended due 
to Joss of data from the vehicle thru the omni antenna. MSC orbit 
determinf;'ltion indicates a successful slingshot with a closest approach 
of 3, 091 nm at 85 hr. 48 min. The crew reported slight vibrations through

_,-o~t _t~e S -I~. ?':lrn, !lPproxirnately 1 - 2 cps predominant1y-'~-o'n-~-lo;git;clinal. " 
1. u. telemetry wa s lost at 12 hr. 38 r:nin. after lift-off. V·-·-

2. Late AS-507 Mission Planning Changes: As a result of the spacecraft 
LH2 tank problem, contingency plans were made on November 13 to permit 
extending the November 14 launch azimuth to 106 degrees. These plans 
inc~uded movement of the Insertion Ship (Vanguard), call-up of Antigua 
support, and provisions to 8.djust ARlA aircraft deployment to covel' the 
wide azimuth span for 1 st opportunity TLI at the expense of 2nd opportunity 
coveraae I ..... ··-r-

o ' 'f 

3. AAP Orbital Debris: Based on rough costs of S-II Cind S-IVB deorbit 
sch~mes, provided to AAP/HQ by PM-SAT, Schneider decidecllast \veek 
that .~e should not pursue deorbiting the S-ILand S.·}yB o? J:.AP mission~. 
Formal direction to MSFC to suspend further studies of AAP orbital debris 
disposal methods, but to continue studies of hazards from orbital debris 
is expected early in December, after PM-SA T furnishes firmer costs. V 

4. AAP Operations Data Book Inputs: Follo\ving a meeting wHh MSC in 
October we have reached an agreement within MSFC on a mechaniem to 
support MSFC inputs to and validation of the MSC Operations Data Book 
(ODB). The ODB is used within MSC to provide an official, accurate and 
timely source for systerns dat'a to all operations planning activitif!s. vVe 
will manage this activity within MSFC through a Steering Committee 
composed of lvIission Operations, Prograln Office, and Central Systems 
Engineering representatives. We will begin working this activity with 
MSC immediately. ~-



NOTES 11/17/69 STAMY ' 

/ '::'f/17 
J:he)v1:etropolitan New Orleans S a fety Counc~1 presented its ~nnuat 
Safety 'Awar d to NASA / lv1AF for rnaintaining an .c.mts tanding safety 

' . . ; record during the period 1964 - .1969. ,. During this peri~d NASA/MAF 
has .not bad a disabling injury. The highest award presented by the 

. Metropolitan New Orleans Safety Council is th~. ED. V. Benjamin 
l\1e·n1.~ria1 Award. To be eligible for this award, a company n1us't . 
yearly report at least 500,000 manhours of effort and m':lst . ha~_e a 
consistently superior safety pe:rforrriance record for five consecutive 
years with an accident freq1.'tency rate far below the national avera-ge:" 

. This coveted award was presented to Chrysler Corporation Space 

Division for the year 1968 and to The. Boeing Corn~any for .. t_~'~,",!.~ ar ".:~.~.9. V ''''''-



NOTES 11-17-69 Stuhlinger 
c; :111 1 7 

1. ASTRONOMY MISSIONS BOARD: The AMB met at KSC aft e r the Apollo 12 
launch on 11/14. Les M e redith (GSFC) discussed the Eossible use of the 
shuttle lor transportation and maintenance of OAO Follow-on spa c e craft; ' he 

. showed MSFC viewgra phs from PD-SA illustrating these functions. I gave a 
brief technical description of the shuttle 9-nd its expected performance. The 

~~<.?~ ~.~.~.,,~,~~. _~~i. 0 b~ s e :r v~_r~~ ,J;r:(),m._ OS$.A J .,.I..~2-~ t ed ye. r y po sit i v e~ >,:, ~?J~.e 5 ~. p :r.e :: 
sentations. Dr. Goldberg will probably have a Board Resolution sent to NASA 

'"--"........ - .......... . 
_ in which the joint MSFC-GSFC study of the shuttle-supporte<:! OAO Follow-on 

'proj e ct is strongly endor sed • . ~~.?-" 

Dr. Friedman reported briefly about Space Science Board discus s ions of 
Biosatellite III (Bonnie's flight) . • Dr. Adey's report, and press reaction~ I 

were considered "exaggerated" by the SSB. Bio-medical results of DWS I 
',will be more important, and more reliable; this project is expected to ans wer 
all questions opened by Biosatellite III. V 

Dr. W. Fowler and Dr. Goldberg recommended that the<}~<;.!. g ~ .~~lTI..l>.eE .. gf 
scie~tific groups presently advising NASA. (SSB, AMB, PSAC, STAC, LPMB, 
~ ..... ,...... . , ~ . .\ -~':;:-'~~~ ... ~.-.; .. 'I.--- .:-.• '--..... "-.... ~.~- .... ~ ........ 
and others J and their many subpanels) pe~.educed hopefully to .one board • . ,,~., 

The present situation leads to overlap, co~petition, controversy,-and delay. v -
The "dissatisfaction of scientists with NASA" was discussed by the Board. 
It became quite obvious that most of the real and imaginary problems woul~ 
dissolve if one present shortcoming could be removed: the great scarcity of 
flight oppo~tunft'ie s fo'r'~s~i~ntific experime~t~ :' . Thes~luti~n~' th~';;£-;;;;-'lie-; 

'-f;;th~- futu'r·e. How~ver, ' the situation can be·· .. eased now by more talking, 

_ ..... explaining"discussing, and f;i~t ' pf~nning between engineers and scientists. V 

Dr. Goldberg raised the question whether a change in emphasis on the stella r 
ATM-B should be expe cted after Dr. Mueller's resignation. (The question 

. was not answered. ) \ .' 
~" 

2. CONFERENCE ATTENDANCE: I will attend the Conference for Federal 
and Business Science Exeuctives, arranged by the Brookings Institution in 
Williamsburg, Virginia, from November 16 to November 21. ~ r 



llJo tJ. 



NOTES 11/24/69 BALCH 

-"\ t);/I I'L- i 

S-IC-12 - Stage was _reITlovedl frorn the test stand on 11/17/69 
_Michoud on 11/19/69. V~ 

and shipped to 

. -
S-IC·· 13 - Stage arrived at MTF on 11/20/69 and is scheduled to be installed 
in the test stand t~day, 11/24/69. -v----

S- 11-9 - Stage is in the vertical position in the S-II Stage C~eckout and 
Sto rage Building. Fina1.ITlodification period is scheduled for cOlnpletion 
on 12/17/69 • . 1'hipITlent to KSC reITlains scheduled for 1/8/70. ,V~ 

S-il- 10 - Stage is in the horizontal position in the S-ll Stage Checkout and 
Storage Building. Insulation repair is in progress and is scheduled for 
completion on 12/13/ 69.V 

S-II-ll - Engine No.5 leak checks were started on 11/19/69 to d~!~Tlnine 
cause of temporary fire indication which occurred during static firing of 
stage on 11/14/69. LOX systen1. l eak checks have· been completed, with no 
evidence of leaks noted. Fuel leakage was discovered at a loose plug in 
an unused instrumentatio~ port in the Gas Generator fuel f ee d system for 

~' En:gine No.5, but no evidence of fire was found. Analysis of static firing 
data shows a ~!ight thrust shift downward for Engine No.5. Further 
evaluation has revealed a degradation in thrust on this engine, run to run. 
The Gas Generator LOX injector will be inspected to determine if blockage 
of holes has occurred. \,.--- - ~-

MTF Fundinfi - The guidelines received from PM-DIR for MSF POP 69 - 2 
call for a reduction of operating contract support of MTF to a level of 50 . - -.- '. 

to 100 people after completion of static testing of S-Il- 15 in __ D e cember 1970. 
MTF will then. be placed in a E:~served status with equipment in place. V · 

It is recognized that the guidelines are based on the Apollo program only and 
that_!l0 consideration was given to future utilization of MTF by assignments 
fron1. NASA or other government agencies.. An alternate POP is being 

'- subn1.itted this week which will include planning for as s ignn1.ent of shuttle 
work at MT F in addition to maintaining facility capability of checkout or 
static firing of Saturn V Stages. v----



.1)' 
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NOTES 11/24/69 BELEW 

jf;11 ~''i 
GENE~!::~ : R efe rence a _genera I concern wi thin our C ente r over th e 
_c~anges past and present being impleme!1 t~? _~l~d c~nsiderec1 in AA P. , 

We ha ve initia ted ~_~Y,bora tory Di re ctor -,Prog ra m Mana gel' bi\.veekl y 
meeting. The first such meeting was with_b_~IIi; however , subs equent 
meetings will include 911i~Jla~ .. as.rcquir_~c1. (Determination by S&E 
Director) The int en t of these informa 1 meetings is to more tim e ly and 
more cle ar ly communicate the technical and programmatic a.spects of 
\t~e program that are of interest , concern and a need Lo the attendees. 
With th e endorsement of Mr. Weidner and Mr. James to this approach, 
I feel considerable b e n e fit can be gained. V----- "_.- - "_.. .. ~ 

ZERO-G FECA L COLLECTOR UNIT: The fecal collector Zero-G 
~':',. .. ,"'W',... .. ~~", .... ~(",. .. ~ ........ _~ ...... , ... ~.Ik~ '~'-Io.,'" ··.,. .... 1. ...".-.. 

,'!!,ig.bt)EUjJ.S~'!J~j'!:~J?}:.,.s.g.r~~~,~. a nd pre limina r y re ports indica te_ outs ta nding 
success_, both for the equipment and the test su1;?j.s.c~~. Cn Wednesday , 
Novernber 19, 1969, five good data points were obtained with the MSFC, 

~ -
MDAC-\VD, and Fairchild Hiller test subjects, .9]1 ~ithin the 2 .0-:-sec~r:tcl 

Zero-G interval. On Thursday, November 20, 1969, four more data 
.- "_ • 6 • 

points we re obta ined- - two by as tronauts, one by an MS C repres enta live, 
and a second d efecation by t'he Fairchild Hiller test subject. In all 
cas es. the equi pment wa s re ported to have functioned quite we 11. Sub-

- - "0' 

sequent to completion of these tests, the Zero-G fecal collector unit 
will be returned to MDA C- vVD for incorp(:Hatioa of the r:>rototype unne 
collection system for further develooment testing. V--

EXPERIMENT LOCA TIONS: Meetings wer e conducted this week at 
.NlSC and MSFC to finalize the location of expe riments . Additional 
informa tion ol.;.tlining agreernents, problems, and conflicts \\lith recom
,mended compromises or solutions will be supplied after these meetings 

are corTlpleted. V 

PA YLOAD SHROUD/PLUMBHOOK TEST: LeRC Director B'ruce Lundin 
has given a verbal go-ahead to our ~.~,lse of the Plurhbrook VaCUl.:lm faci~ity ,-

..... - ---_.- - ~ -- ---
a ,nd personneftor the purpose of conducting full-scale PaylC?.a.~_ ?l~_!:~u9 . 

' -- s'~~p~r~tion tesLvf'n addition, LeRC has agr~-(Tt;-p~'~:fc;;:~ the test,a;;:d . 
~ to th'~--~;:;t~-~-Cp-;ssible, . b~ild all test fixtures requi'~ed. MSFC wrIl only 

~.. -- ~'. . ~ 

be requir ed to.Ju,nd outs ide procure'ments. y-' 
~... ~.,-- '.' .-

UNMANNED ATM OPERATION: In a meeting Friday (11/21/69), 
including Bill S chneide 1', Bob Thompson, Je sse Mitchell and this Cente r; 

. -("". it was a ppa rent OSSA cannot support the unmanne d A TM opera tion. V· --- - .. -' ..... , ... - -- --' -_ .............. -~. ... . . . ~ . - . 

Jesse l\1itchell feels the cost associated with the unmanned ope ration, ' . .., ,,,, - , 

in terms of !11~~~e months sch edule impac:t and s .~ye~a l million in direct 
h_a!~<!.w~ .re change~, Gapnot be supported from the relati ve ly small 
scientific benefi ts. ' We hop-~ to '~ffe ct a £i.!:lil-Lgecislon . wi lhin the next 

two weeks. ~ 

Ed Buckbee
Translation
Congrats! B



NOTES 11/24/69 BETRAY 

Ifll~'i 
CO.llferE:':}lQ.~._Com.mittee l).'s}.; s Mann ed Lunar Policy - The House/Senate Conference 

, Committee on Independent Offices Approprlc:ttions include d in its November 17 
Report a suggestion thClt NASA's munned lunar progra(11 p'olicy b e clarified. The 
'- _ .. - ........... _ .. - -.-. - -. ~. ~ . ' ,. 

committee expres sed its pride in NASA f S accomplishments I but then ~dded the 
~------ . - .. -

following: 

) 

"The committee lavors a ba lance d progrc:tlll of space exploration. 
for NASAl but gon siderable concern has been expressed about 
the future of funding for manne d lunar programs beCause of budget .... , 

90nstr~ints at this time .and a guestion of national priorities • . 
The majority of the conferees therefore suggest that the spClce 
committees of the House and Senate r NASAl and the Ad~iniStratioll:. 

"'""'""' - .~. - - - . 

make a careful review of our policy of manned lunar programs for , 
the future and decide and determine a policy I and that the 
~ . 

Committees on Appropriations be advised of the policy determined 
at the earliest pos sible date. II - --, . 

NASA FY-71 Budaet $.tS1'Ql..§ -The Agency FY- 71 Rec1ama to the BOB IIMark" 
was submitted to the BOB on N0vember 18. ~Eo ' Pa~~1e met with Mr. May~ . 
on November 21 to review and di.scuss this reclama Q A comparison of the 
vario~s actions concerning the Budget follows: 
____________________ ~ FY J~9u7~1:..._.......,......._--.-~---

NASl\ ; I I I Agency 

._----,---
:. R&D 
~ OMSF 

OSSA 
OART 
OTDA 
OTD 
OUA 

Total R&D 

Budge t to BOB! D. I BOB II Mark II i D. . I Reclama 
_.lU8LQ~ __ ,~ _____ ~--.l.ll} 4.LEl9_ : _____ .. _..:.._lJJ.JJ?_L(L~_ 

. . , 
I 

I 
! 2,10g e 2 . i - 793 .. 0 1,316 0 2 + 793.0 I 2,109.2 

893 0 0 1- 14407 748.3 + 144.7 i 893.0 
349 0 0 1- 68.1 . 280.9 + 68.1 i 349.0 
318.0 \- 35.6 282.4 + 35.6 I 318.0 

5 0 0 1- 1.0! 4.0 + 1.0 ,. 5.0 
26 00 1- 26.0 ! 0 + 26.0 26.0 

~ 700 L.JA 20:....' _~~1.,,_QQ..8.-&.L_l _2..-.-6_3_JJ_J3_..±J...,.QQ..8...,~4_' --"l..3 n.1.~.:L 

. f _~_O_f_F ____ ~ __ 9_._0_.2_-..:..I ____ 5~ 39.9 + 50:3 I 
l R&PM __ j [707 0 Ql I - 29. 0 678-:O-I"~--' 34.-61 171I:~j 

9002 

,1-" Total Agency i. [j, 49-7-~-- 4-' - i -1-1-1-4-7.-7-1--3-1-3-4-9-. -7-+1 +-1-,-1-5-~--.-3--+-1 i 4 ~'§o-~-:-6 ! 
I ________ ---' _____ • ___ ~ 1. _____ -:.. __ f ...... _ '.:..:..---o __ ,....-",-: l ......:,· .____?_-
t _' __ ,_ I _-

I 
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(, ---NOTES 11-24.- 69 BROWN 

~ ;:. (1/ 2- 'j ' 

F-l ENGINE - Reference is rn.ade to rny notes of 11-10-69 and 
Dr. Hees ' menlO of 11-17-69 concerning the ~deviations from.
predicted thrust noted on q1e ~tatic fil'ing of S-lC-12., A nlerno 

.... s·u~inal'izing the findings of the investiga.tion will be distribLlled 

this week. V--



"-
NOTES - 11-24-69 - DOWNEY ! i "J, 

J ~i 1.. c/ , .. " / ,/,~)O 
1. DUAL MODE ROVINg VEHICLE PAYLOADS: Dr. Martil} 
Molloy of Captain Scherer's Office has requested tha~ ~SFC be 
prepared to make a presentation on the Dual Mode Lunar Roving 
Vehicle at the December 12 and 13 meeting of the Lun..,.,ar-and 
Planetary Missions Board in Berkeley, California. VSince this 

. I ' 
" Board is a scientific advisory group, our presentation should 
k!llphasize the v.ehicle's ,scientific payloa,d and its traverse_ 

" -'.. ./ 
c apabilities . ,',/'My OHico will tJupport tho LW'H\.r MobiHty Taok 

--- T'ecii"11. in preparing the pres entation. The Dual 1V1ode Lunar 
Roving Vehicle has consistentl y I' eceived enthusiastic endor se
ments from the scientific cOlumunity, and Lanticipate that the , 
,L~.p,ar land ,Planetary Missions Board!v.:i11 .erid,orse the propos,d, 

__ system. ~ , 
......... ~.. ... -

2. GRUMMAN PROPOSAL - MAN-ATTENDED OAO: ' As a result 
of a briefing by the Grumman Aerospace Corporation to you on the 
Orbital Astronomical Observatory (OAO) Progralu, Grumman sub
mitted an unsolicited study proposal entitled "Man Associated 
Astronomy Study." The proposal contains ~ 'fwo-phase studf 
qbjective. The first phase identifies specific modifications to 

.. - <bAO and operational te'chniques needed for I ah astronaut to ' sE1.-rvi~e 
OAO-D from SWS II. Phase two extends the phase one results to 
evolv~ a ~o!e advanced spacecraft which would operate with the 

~~_ Space Shuttle. Although this propos~l was s 'ubmitted on Sept. 1 i; I 
1969, our Office has taken no positive action on it for the following 

"""'--- ~ . .-
reasons: 

a. Lack of available funds. 
b. -M!'. Joe Purcell, the GSFC Program Manager for OAO, is 

_ n<2,t in favor of phase one of the study because in his opinion .a ,total -
spacecraft redesign would be required,. He also considers sJch a ' 

I mis sion to be "dead ended. " I 
c. The man-attended OAO lnay directly ~9mpete with an ATM-B 

mis sion (sC?lar or stellar). V 

We ar e 0'£ the opinion that if the proposed study is undertaken, its 
........ _- -._. ~ ~ 

~,primary value , would be to provide input to the design of advanced 
.. " • 1-- '.,.... .__ I 

..-.astronomy modules, ~,~~_ the design of an SWS-II associated OAO. 
For this reason, w~ !recommend that Jf funding should become . 

yyailable only phase twp..-of the proposal be considered. Because 
of Grurrunan' s OAO background, they could provide valuable input 
to our current effort to define advanced astronomy modules for ' 

- . ope'ration with the Space Station and Space Shuttle. GrunlIuan has 
- contad:ed us' 'a number of times about this proposal and may try to-

. ' ,/ -. " 

__ ~~~~:c~ you regarding its status •. y" 



NOTES 11/21/69 GEISSLER 

//1/2'l 
1. AS-S07 S-IVB SLINGSHOT: Present indications are that the S-IVB/IU 
did not achieve a heliocentric orbit but is in a geocentric orbit-fi;st~d. 

"'This information is based on two tracking vectors received from ~lSC and 
GSFC. The vectors indicate a highly ell ipt ic earth orbit with a period 
around ~4~ days. Perigee at first pass of earth is estimaied to be between 
150,000 km (GSrC) and 175,000 km (~ISC) if the trajectory is not perturhed 
by lunar influence. The difference bcth'ecn perigee estimates is due to 
slightly different moon miss distances used by Gsrc and ~ISC. The GSFC/~,!SC 
vectors are in disagreement l·;j th the IV vect or at TL I \vhich \'ias used to 
determine an additional APS burn in rea.1 time. Based on this vector, 

___ ~-IVB should have passed near the center of the sljngshot corridor. It 
was the only vector availahle in real time, and the decision reached 
was ....correct based on the avai~ah1e information •. _ It nO\I} appears that the 
IU vector was in error ~nd that an underspeed condition was experien~~d 

"at TLl which Nould account for the differences noted betl'leen the IlJ and 
tracking vectors received. As additional information becomes avajla Ie, 
this area will be investigated in more detail. Various elements at Msrc 
have been informed of this situation. V 

2. IONOSPHERE ~lEASllREMENTS nuruNG AS-S07 LAlJ~CH: Electron density 
measurcl!1cnts of -ale ionospr.ere (Ilionograms") were taken during the recent 
Apollo 12 launch from thc HSFC Atmospheric Research Facility with a C-4 
sounder (a swept-frequency radio transmitter/receiver with directional 
antenna). The time vs, frequency plots thus obtained have been sent to 
ESSA in Boulder, Colorado, for reduction. The results will be analyzed 
here to determine if there is any indication of atmospheric coupling 
or other ionospheric disturbances at the time of I auncll, and aften!ard. V-

3. SPACE SHUTTLE CO~TROL SYSTH1 PRO~C)§AL? : Of the }:h,irteen proposals ... 
received in response to Ollr I'FP OJI Sr.uttle ('ontrol System Requirements 
research, five \.;ere found by the evaluators--fo be teclu1ically ~cceptable, . 
The results of the evaluation are being documented at present, to be 
forw·arded to A&TS for contract negotiations. ~ 

£ 
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NOTES 11/24/69 GODFREY 

Saturn: 
1. S-IC Cutoff Sensors: The LOX sensors from S-IC-S and subse
quent stages will be removed and processed through a special test at 
cryogenic temperatures. The testing will hopefully screen out any 
failures of the type which occurred on S-IC-7 during CDDT. Design 
has been initiated on a system to apply voting logic to the S-IC fuel 
cutoff sensors. The fuel sensors presently give cutoff with a single 
dry indication. The change is targeted for S-IC-S; however, the 
effectivity will not be firm until further details are available. 

2. S -IC -12 Static Test Thrust Levels: Initial investigation of two 
F-l engines with thrust levels 20 and 14K below predictions does not 
indicate a serious problem. The majority of F-l engines show some 
degree of thrust degradation with succes sive firings at Edwards and 
MTF. The cause is not firmly established, but does not indicate any 
problem with the engine. The lower thrust on two engines will cause 
a payload loss of approximately 250 Ibs, which can be tolerated on the 
presently assigned mission. 

3. S-U-7 POGO Oscillations: The initial flight evaluation results 
show levels of 3. 6 g's on the center engine prior to center engine 
cutoff. Although this level is only a third as great as that recorded 
on AS-504 prior to the center engine cutoff solution, it is higher than 
that recorded on the earlier flights during that portion of the S-ll 
burn. Two prime courses of action are now underway. One, attempt 
to isolate the cause of the higher acceleration levels on S -II -7 and 
see if the limiting element will prevent the levels from going higher on 
later flights. Two, proceed with a high priority effort to have a center 
engine LOX accumulator system ready for S-ll-S. It is already appar
ent that the center engine accumulator will be difficult to properly 
qualify and install on S-IC-S on the present launch schedule. A meeting 
is scheduled on Wednesday, November 26, to review the progres s with 
S &E and North American. 

CORRECTED COpy 

" 



NOTES ll-2L~- 69 GOERNER 
.;.." " . 
-/ )--/ J 'L (/ - , ,- - " - -

1. SPACE . S. IIUT~!~~_9J!I~Q~~.9_~..)-E{\~~!GN~1~ON &-.90N'tROb~(Q~&C2: A baseline 
design - of the GN&C system is about 90 percent complete. TIlis syste~ ' ~s 

.. ----- . - . 
defined in terms of }u.nctiono l requ:Lremen.~s; that is, ~ubsystem compo-
nents are not identified, only the system functions "lhich are necessary 
to perform ~ nliss ion obj ecti;es .- The system is described by equat ions 
and flot·] diagrams and has been subjected to a limited amount of simula
tion for the reentry phose. The ,stability analysis and error ana lysis 

_ decks which have been used to establish the 'baseline system ,viII be us'e-c1 
" extensively in its further development. A third deck, the digital simu

lation, is about ~ 75 percent complete.. It is now operating satisfactorily 
about the pitch axis of rotation and all three axes of translation • • _ ,' 

. V 

Study is continuing on radio frequency navigation aids, particularly in 
the area of automatic landing. Automatic landing does not se em feasible 
in the 1970 time span without specialized ground equipment at ,the landing 
site. All standard FAA-type navigation aids are being evaluated 'vith 
respect to their interface 1;·7ith the da ta bus. V-



NOTES 11-24-69 GOODRUlYf 

j ll}/ c_? 
SPAC}, SHUTTLE APS R.E:VIE\V: A review of the Space Shuttle APS 

,_.~eq ~i-l-:-em en-ts and ~~;~figu rations wa s })e1d 11- 18 and 11- 1 9 - 69 ;t-MSFC. 
Mr. E . J acobs of M.SFC, chclirrnan of Aux iliar y J?ropulsi on Systerns 
Technology Sub-Panel , conducted the meeting [or NASA. Representatives 
from Ole USAF and NASA Cente r s attended. Industrial contractor s (lO 
~ol~pani~-s") g a.ve briefings to the group during the fwo-day meeting. This 
review provic1es a good information base for NASA to initiate the forth-
coming APS technology c ontrac ts. ~ . 
SPACE SHUTTLE AlE-BREATHING PROPULSION REVIEW: A revi ew ----- -- ---------
by the Pl'opulsion Technology Sub--Panel on Air-Breathing Propulsion was 
held a~ Lewis Research Center 11-18, 19-69. T.his sub-panel is chaired 
by Wa~'ner Stewart of LeRC. The objective of this rcvic\v \vas toJlea)~ 

,~.~~1du_s~rial 1?riefings from Pratt &: Whitney, General Motors (Alli son Div. ) 
and General Electric Company to detern,ine .lY~1ct_t te~hnology needs to b ~ 

-- initiated to assure the availability of engines [01' the Space ShutUe. MSJ.."'C 
rep;"~sentatives frOlTI Pi1 and S&E attended. V 
SCIENCF: PAC1<:AGE FOR LUNAR MOBILITY: A sD1all IvfSFC group w ill 
visit MSC on 12- 2- 69 to firn) -up a reC0D111") ended announcement of Flight 
Opportunity which we will subsequentlv di scuss with Headquarters for r . J 

possible release in January to the scientific COnlD1\.mity. V 
MEETING WITI-} GRUMMAN AND BJ~~_DIX ONpLRV: Meetings were held 
this past week v-lith Gl'urnrnan and Bendix to discuss the sustaining Phase B 
effort scope of work on the Dual Mode LUl1ar Roving Vehicie: -- Both . 

-~~l;trac't~~'s '-';;'pp~ar "to be willing to continue ~ sustaining effo~,t which will 
include the fabrication of 1110ck-ups and working models, systelTIS engineering, 
anc1 spedal assigned tasks. y--- . 
.MA_~~_ SPACE SHUTTLE ENGINE SCHE DULE: The planned Phase B schedule 
for the main Space Shuttle engine has been revised in \Vashington t~_ dclay 

the Phase CjD contracts two rnonths and to allow a)~ter updating of Pha se 
~Cjp r~quir_e.n1ents . The original plan scheduled a Phasc C/ D update at 4 . 

c. _months, _proposal subn1ittal at 5 1/2 rnonths J and i~tter '~o;1tl:act awards at 
9 rnonths. The new plan permits Phase C/D updates at 8 months and 
leaves 3 lTIonths f01' proposal subD1ittal review and contract.,p-ward. A letter 
defjning these revisions is expected· in the next few days. V . 
SPACE STATION QUARTERLY REVIEW: The agenda for the Quarterly 
Review has been established. MDAC will be at MSFC on 12 .. 3-69 to 
prepare material with the Task Tealn for the Headquarters Review on 
12-12-69. A Briefing to Centel' Managenlent is scheduled prior to the 
Headquarters presentation. V . 



NOTES 11-24-69 GRAU 
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No s~bmission this week. 



NOTES HAEUSSERMANN 11/24/69 

1")/, I! Z LI 
Fecal and Urine Dryer Vent: Concern has been expressed for the_pgtential optical 

",conta.mination effects. from y.~.ntfng- the Fecal and Urine Dryer to sp~c~,: In the . 
...Erlf'!1ary mode of opera tion, this effl ue nt is not vented directly to space, but is 
-lout.~d !o the LOX tank (~hi~h !s permanentry~' vented) and from there goes to space, 

Presently approximateIY12.:25 pounds per day of solids and liquids will be deposited ._. 
--1 n~ !.be LOX tank., The __ b\j.Lk of these mat-erials will. e..Y~~t~a.! Iy be ve.nteA off" The 
'·Jig~ids and gases from ~he F.ecal and Urine: p~yer_ ~re only a p~r.t ~f .this, and therefore 

are not the on Iy sources of concern . . 
• 10 ...... _. __ ~ 

The ATM people in SSL have been contacted; we are working with them to assess the 
optical contamination problem this may cause, This should be nailed down prior to 
the initiating of any corrective action. V 



/ . .,) 

·D NOTES 11-24-69 HEIMBURG 
~ ;: 'J/''''f 

1. LUNAR DRILL: Drill bit #20 - 23 was util ized to drill 116 feet in 
__ ~~~sser bas~lt. This bit ~JclS modified 51 ightly from the one which ~Jent 

75 feet. A constant penetrution rate was held at 3 in!mLn . . The test 
-\..; a 5 -. t e r min ate d \ '1 hen th e pen e t rat ion rat e d r 0 p p e d t~ "2 in! min and th e 
bit temperature increased. This test will be repeated with two id entical 
bits to verify test results. We decl ined an invitation from Continental 
Oil Company (COC) to use th~ a~rll in frozen earth since we bel ieve it ~ 
is- 100 early to attempt to put the drill into commercial operation. 
Apparently COC heard of our progress thro~gh Dr. Stub1 inger. We have 
encou raged COC to ,contac t us in 9 - 12 months . V 
2. SATURN V OWS: Th e current status of critical drawings required! 
reI ease-nor the dry workshop is shmvn belm·.;: 
Item Dwgs Req'd Dwgs Released 
Basic Stage 232 2 
Electrical 223 13 
Communications 2 0 
111unimat ion 24 10 
Crew Accommodations 198 13 
Habitabi l ity Support 348 2 
Data Acquisition 79 24 
Atm?sphere Control 341 31 
Thruster Attitude Control 17 0 
Corollary Experiment Accommodations 20 0 
Sol ar Array System ·, 3 0 

TOTALS 1487- 95 . 
At the time \ve changed from wet to dry, app·roximately 60% of the drawings 

__ ~_equ i red had been re 1 eased . . Con t i nued changes obv i ousTy J -eopa rd i ze the 
proposed 1972 1 aunch. v---. 
3. J-2S, Inducer Failure: Personnel from the Dynamics Analysis Branch 
have attended several meetings concerning J-2S engine, inducer failLlres . 

. The inducer on engine 112 fai led la st March after 4300 seconds of run 
. time. The inducer on engine 11 l • failed two weeks ago after 2200 seconds 
of run time . Th e. Propulsion Engineering Branch has directed that J-2S 
hot firings be stopped until a fai lure mode ana lysis has been completed: 
After the failure mode analysis has been completed, it will be determined 
~hether or not to continue restricted static fi~ings of the J~2S engine 
unt i 1 a new i nduc~ r can be __ d ~. s i g~.~d __ ~_n~ ___ t~~_t_ed:. -v -- ___ . _... _._ .. _ 



NOTES 11-24-69 Heller 

'/"'1/ 2. <:i 
1. APOLLO 12 LUNAR SOIL MECHANICS: Dr. Costes has been at 
MSC participating as a co-investigator with Dr. Eugene Shoemaker 
in the Apollo Lunar Geola'gy Experiment for- Ap~llo 12~ Dr. Costes-
and the other scientists who comprised his Soil Mechanics Inves tigation 
Team for Apollo 11 are resp<?nsible again for soil mechanics on the 

........... _. - " --- - -
. ~':l~!~nt mission . . " The 5-day report covering their work has already 

been written. Dr. Costes will return to Houston to participate in 
astronaut debr'Ie:fings " ~nd in w~itin:-g' the 45-day and 90-day scientific 

't:_. " 

reports covering the soil mechanics results. V 
2. ASTRONAUTS 1 VISORS: On November 19, Gary. Arnett was 
contacted by Mr. Bob Hilberg of Bellcomm, Washington, D. C., at 
the suggestion of NASA Headquarters (OART) about some concern 
which had developed on the Apollo 12 astronauts f '~(!s_,?r_s. , Mr. Arnett 
believes this developed from some of their_)~itial statements. about 
,not being able to see very well when they were working facing th~ sun. 
Mr. Hilberg was assisting Mr. Jerry Poradek, ,MSC, in finding someone 
capable of making measurements on visor material. The visor is 
primaril y a Iflexan11 material with a gold overcoat~ Mr ~ Ar~ett" ~old, ~, 

,,!2.~, tJ:~tY'~, c_o~ld run all types of UV and, pro~on irr~~~tl~~ studie~ 
. <?n the ~c:!-~e~ial quite ,ea.sily apq would be h ,appy t? assist them ..... in any 
... ,Y!a.y:: ,.Headquarters will inform Mr. Poradek of this. Mr. Arnett will 
I follow this up. V~ 

3. APOLLO 12: The 2 1/2-year-old tan of Surveyo,r III is most~ 
.. -- ~ . -.' -

jnte~~.sting~ This was probably caused primarily by . solar UV and --- ~~ ". 

proton irradiation over the 31 ITlonths it has been exposed and, in- -
....... _- ---- - -- - --... ~ . , 

places on the spacecraft, by a combination of contamination and "--------.- -_. . ... - '- - ~ - - ~ - -. -
i:..~_c:.d.t?-tion. _ It would have been very desirab~,e to have had our 
spectroreflectolTIeter up there with them because with one or two 
measurements we could have differentiated between the reflection 

--spectra of a contaITIinated surface and a severely irradiated surface. 
~-" Obse-rvations of the camera case, when returned, will not be. " .- .-- -- ."..... .. 
i~?icative , of the total damage received ,because of the , .. Qte.a9h~I!g 
phenomena which takes place on these white coatings when exposed 
to 'a~oxygen atmosphere. We will contact MSC and JPL about making 
some reile'ctance measurements on the camera case when it is 
returned and is out of quarantine . V-
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NOTES 11/2l~/69 HUDER 

~f~J/?-i 
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I 

1. SPACE TUG: Our request for a Spclce Tug Study in the FY-70 
Advanced Studies Progrrun (98].) has resulted in NSF calling a 
tneeling £01" D~ c emb c 1: 3 to resolve the issue .0£ 11\·7110 is going . to . 
study 'Hh~tll in the Tug area. - ... -. - .- . . 

. I have talked to Andy Heyer, NSC, to emphasize tha1;_ \'7 c a~: e not 
try~ng to take their study, but rather have a parallel study. We 

--have agreed to get together prl.or to the meeting so that \ ·) c l{ave a 
COffilll on position. ~, ... -

2 ..... . S'l'G PROGRAlf OPT IO:'I Ey!~~Uf0;~rOB : '·le arc continuing to evaluate 
the program options identified in the SIG Rep?rt. Our analysis 
indicates that the 'Space Shuttle ' t):aJJic for p:cogram Option II 

_. ,!o1-11d not exceecl·iS'· ffights·· per year u~1t-ii 1981 :' pr'imarjjy bec~u~e of 
the delay in the lunar orbit station. This 'Jaw traffic requirement 

_ in the )ate 70 l s and early 1980's ' is ' substantially less than th~ . 
. ' 150 flights per y eal." required in t.he Integra ted Program (Naximum pace 

option). \,,'~ 

In ad'clition to the 10l" e1.' number of flights, the types and distribution 
of pa)'loads to be "carr{ed by the Shuttle :i.n the late 70's are. materially 
different for Option II) e.g.) only used to support Space Station and 

" ~ '- -"-' -other 10\07 Ea)~th ol~bital activities. H;/clroger) ' delivery to orbit:) 
. \<7hich is a _major part of Shuttle traffic in the IIHaximum Pace" 'plan, 

is ,not required unt il 1981 under Op tion II. \/'" 

Thess.J..Cl.9Lo!,8_'sC2Yld ~~~~l~j?r ,f~:1 l.?~5;.~_ 2~ .. ~"~_<!ef,~ni~J~JL .. QL.t\1~ 
Space Shuttle program.'v1·le plan to consider alternative missio:1s for 
Optf;;; "''iI ''~;hi~f; ' co~l'd "increase the Shuttle ut).li.%Cltion in the late 
701S) Hithin the s ame budget constraints.V 

, . 

3. VISIT OF AUBURN PROFESSORS CONCERNING SPACE STATION/SPACE 
BASE: A delegation of the Department of Architecture I Auburn University I 
under the leadership of Dr. Richard G. Millman I Department Head I ' 

visited MSFC/PD on 11-18--69. This visit was the outgrowth of a ' number 
c-··.--.·· .. - .. - - --.. 

of discussions and presentations betw'een Goerg von Tiesenhausen and 
.:Au"burn ,faculty members in the area of'habitability I based on total effects 
of ~~vironment"s -on the 'inhabita'nts o(s'pace statioris. This -first ~'fficial . 
contact was ,V\~ell rec eived by both the MSFC attendees and the faculty. 
Mr. Kent from the Office of Univers ity Affairs I ' Mr-, Murphy (PD":'b-IR) ,. 
Mr. H. Brown. (PD-SS) I and Messrs. Hu~er and von Tiesenhausen (PD-SA) 
discussed possible obj ectives and approaches which could result in a· 
very useful cooJeration between MSFC and Auburn University in the area 
of Space Station/Ba s e habitability. V 

'~ 
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NOTES 11/24/69 JOHNSON 

') t:i 'LY' 
Status of FY -70 SR T Programs - Following comments pertain to the current 
status of ART/SRT and Advanced Development ProgralTIS for FY -70: 

OMS~ - Advanced Development - .$]~ received represents ,total expecte?
:Support for this year. Technical content of this program has undergone 
change due primarily to. S~"l:ltt1e Technology Corrp-p.ittee dee!llphasis of . 
Marshall l s role in propulsion. By reorienting program content, we were 

'''-able to retain the total $7M. 

OART-AST/SRT - We have received $6, 130k program authority of our 
_current guideline of $9, 020. ,This guideline represents a $3. 5M reduc
tion from the planning figure we were given by OAR T at the beginning of 
the fiscal year. Half the reduction appears to be simply an across-the-

_ board percentage assessment due to fiscal austerity imposed by Congress. 
However, this Center has sustained disproportionate reductions in the 
following OAR T programs: 

Program 

Space Power & Electrical Propulsion, SR T 
Space Vehicle Systems, SRT 
Human Factors Systems, SRT 
Chemical Propulsion, SR T 

$ in Thousands 
Former Present 

Guideline Guideline 

400 
3,530 

700 
1,975 

120 
2,210 

125 
750 

A second factor contributing to these significant reductions is the empha
sis being placed on Shuttle support with a large amount of this work being 
planned for the OART Centers. We are attempting to recover (or mini
mize) the guideline losses by submission of new RTOP1s in some areas 
and reclamoring in others. 

OSSA-SRT - Of our $3M planning guideline given us by OSSA in July, we 
<-::ha've"received only $406k to date. Our guidelines have been reduced to 

$1. 6M"Approval of the Physics and Astronomy Supporting Research and 
'-'Techilology Program at MSFC was received on November 20, 1969. 

Approximately $620k of the $1, 234k program guideline is for major system 
study activities. The remainder is for discrete tasks down tp the $5k 
level. The FY -70 program has been pl<inned to utilize the special capa
bilities of S&E. V 



NOTES 11/24/69 MOHLERE 

J "';/7. '/ 
TAX FOR HUNTSVILLE SCHOOLS: On Wednesday, the 12th of 
November, I attended a meeting of the Education Committee of the, 
Huntsville Ch,-a~b-e;' -'of · Com~~rce. As it turned out, the principal 

'--·pur·pose of the m~ eti~g was ' to develop support for Amendment #26 
----.~ -

to the Sta te Constitution. This Amendment provides special five 
- mill school 'tax in I:Iu~ts ville. . This tax ';":.~ll provide a~ additionai 
-- $1 million per year ~o the loca~ , school system, providing the impetus 
~IoI:- ~~c_ond~ r. y sC.hool .accredita tion. Included in the requirements 

are such items as additional library books, teachers instructional 
materials and th e like. Superintende nt Joe Stowers had done his 
homework well. The cornmittee passed a resolution recomn1.ending 

"'--- - , 

supp-o-rt by the ' entire Chamber of Commerce for what appears to be 
a rather worthy piece of legislation . It may, however, face heavy 
going across the state what with the heightening of social tensions 

'- -re's~lting from recent Supreme Court rulings. V 



NOTES 11/24/69 MOORE 13 
. ' ,7,)2 L( III?" 

1. s6 LI D STATE TV CAMERA SYSTEM: Procurement acti on has been ini ti ated 
with Westinghouse to fabricate and geliver an all solid-state TV camera system 
using the recently developed 200[000 element mosaic detector .. . This system .' 

"will gi~e a pictu~e, with 500 line horizontal resolution compared with 350 lines 
_ -fur_ th~ ho~e:_J:-'l~et. : This camera-will complete a ~s~ven year effort to build an ~' " 

all solid-state TV camera h~ving vidicon sensitivity plus low power consu'!'pHon, 
small size, and high reliability. The expected camera size LS ,6 x 9 x 1 inch _ 
with weight of 2 pounds and power at 10 watts. It is planned to submit it for 

~use "on the shuttle and space stati on . v~·-- . 

2. BRUSHLESS DC CMG SPI N MOTOR: We have jesi_gne:,~ aQ.sL~oyn~, .a ~.u~~les~ 
.. dc motor and mounted it on 2!1.e_ of our CMG engineering spin assembly wheeh.. It 

<';';"'ii'r;"ow be'ing run on ~rea9b~.ard electronics. The overall effort appears _quite promising 
(no brushes, substantially less power) and wi \I be pursued further in-house and on 
contract. \/ 

3. HEADQUARTERS VISITORS: Mr. Jesse Mitchell and Dr. Harold Glaser 9f 
OSSA, Mr. Dick Forsythe of OMSF, andMr ~-ted \A!hite of MSC (Mission 

-. Operations), informall y .!9~red the Astri ani cs Laboratory last Friday afternnon .. ' 
Their purpose was to view ATM hardware in its various states of activity. Areas 
visited included ,CMG test stations, hTM .Simulation Facility, envir:..o.n.m~ntal test_ 
area, instrumentation labs, and the solar array deployment fixture. ATM areas , -
in Astrcmdutics and in Manufacfuring Engineering were also toured ." Their ove'ralJ 
impression seems :to'be one 6fl1igh ' interest and satisfadion with'the,pro.gress' being 
made on A TM at MSFC. V '" -
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NOTES 11-24-69 SIEBEL (. 

t7.) f7 Y Y i( , ,' ( rr { 7 ?- t( -to 

1. Low Thermal Expansion Printe Circuit (PC) Board: The very costly 
failure of solde r joints on printed circuit boards during temp e rature cycling 

-~-s-park~d .the- cle m-and for a PC board material with--'a thermal expansion 

\ 

c~e~ficient similar to that" o[ the _ electrical lead wir.e s . and the electrica! 
compone nts. The principal technical responsibility for a contract initiated 
for this developm e nt was taken over' by ASTN when Mr. Angele's operations 
were transferred to ME. The I~J3 ults_ are very encouraging. Sample boards 
made of g la s s fib e r reinforced polyimide show thermal ex pa nsion coefficients 
in thick~es~sT5 to" 20 x l(j ~6 jOC. This i ~ .~ne-third .the expansion coefficie nt 
of epoxy-glass boards. The el ectrical properties are somewha t inferior to 

. " ,,- . . 
thos e of GIO or GIl (epoxy-glass boards). Drill smear is practically eliminated. 
Delamination and drill wear tests will be ma'de next. The contract should 
produce, by June 1970 I completed specification and Manufacturing Process 
Data ,for production, V 

2._ ATM Thermal Systems Unit (TSU): The schedule for the completion of 
this unit is driven not only by the program needs, but also by the availability 
of the MSC vacuum chamber. To get problems ironed out we have instituted 
weekly meetings in which the design labs I QUAL I and Program Management 
(AAP) participate. V '" 
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NOTES 1l/24/69 SPEERD lI(s" 
JI.,/ ?- y . 

1. AS-507 Fligh t: Two AS- 507 flight deviations had p a rticular signifi-
cance for future operations: (1) Weather constraints mus t be . 

• $I.-r" ... ., .... _. o. ._ ... ' ....... .... ••• ... .... ~.-.. 

reevaluat~d considering the "lightning" phenomenon e~peri~l~<;': f d <;luring 
--la~l]. ch. \---The AS-50.? · L·a.u~}l'1\':rJ:ssiO';;' ·R;';.l-~' , ':'-"hich requires that the 

..-.. -.... -. 
vehicle not be launched t~1~6ug!~ a, ' cumul0l?-imbus~ (thundel'storm) cloud 
formation, \vas.!~~~ violated~ A ~1.9r.e restrictive rule may p<?;.-~ , be 
,required., On the other hand, concern has been expressed for the 
i;;;-pact ~£ increased constraints . ~n future 'Saturn launches with narrow 
launch windows, and for L'2:plications on the weather capability of the. 
shuttle. (2) The sJingshot maneuver did not achieve the planned helio_-

'cE;~h'-ic' orbit, but pl~~'ed-th'e s-rvB/IU in a ver)~ 'high geocentric orbit . 
" _ ' ._' . t , -'-. '~; '" -

in which p~it~er moon nor earth irnpact is expected 1<~99n-, if eve.~·. 

This deviation was due to a small IU state vector error at Translunar 
Injection {TLI} of approxiDl.at~ly 2 I'n/ s equivalent energy, which is 
well within the 30- guidance hardware error and had a . n~gligible 
effect on TLI. T,;racking results were not available in real_.time: This 
experience does not invalidate our plans for lunar impact on AS - 50S, 
since it is planried t~o use tracking data for the final adjustment on that .. / . 
mISSIon. V 

2. Widebanc1 Communication.s Working Group: The second Dl.eeting of 
. the Vlid'eba;1.d CornroLmi5:ations ·Working Group. was heid ~t NASA Head-

_...:- " -s 

quarters last week. .COMSAT Corporation explained the ~lte!natives 
they are pricing in their propos ed support of the ~hree NASA n e twork.s 
{MSFN, STADAN and DSN}. Both OTDA and GSFC s~em to be finnly 

. - , - . 
- 'behind the inl.plenlenta tioll of an Intelsat terminal at ~ach remote site 
...:,. -. -. -' ~ ~ -.. . 
...,-perinitting relay of com.plete vehicle teleDl.etry data stl'eanls.~ AU 

data would be funneled back to ~ one _c.entral point in the U. S .• and then 
... ~istributed in either raw or serni-pl'ocessed forDl._ to the appl'opl'io.te 
control center (MCC, GSFC or SF'OF) or other users greatly increas
ing the voluDl.e of vehicle data a vailable in real tiDl.e. The proposal 
is .~techniGally feasibJ~ and shows ,great promise of 1aFge cost 
reductions in network operation. However, the management problems 

.... .' - --- ----......... _- ...... -~ ........ -..-----
~~._1..I?-e . interf~<:..~_s il~V,oly~~ . ma y ov~rshadow_ the tec.hnical._~,dY.Cl:::!~.K~~.: . . ~ 
The ~Qlv1SF response is quite wary. A recent decision to. drop. 
consideration of an Intclsat terrninal onboard the second AAP orbital 
workshop was also recognized at the meeting. V 
3. LIEF Tour by Dr. Piccard: Dr. Jacques Piccard tour ed the LIEF 
facility during the Apollo 1.2 lunar orbit pr·ior to landing. _Dl:..~ ... _Pic_c::a~·d 

Center (MCG ) anc1 c:xpr_~_ssec1 ~.n.!~!:..~tb~J?_E;j.ng ~.t~ th_eJv10~ ~d,~-Eing3 .. _ 

\ 

l1?:.OnitOl.'ed. V~. ice tra.nsm}s sions b. etween the . crew. and MiS,Si. on Control: 

-. ~t~q''£~~.E.~1~}2~a:...~<:~~.::g '-.V 

Ed Buckbee
Translation
F.S. Please arrange. B



· 
NOTES 11/24/69 STAMY 

~ J~(r2-~f 
Nothing of special significance to report. 



NOTES ll-2~-:-69 Stuhlinger 

71-If /l.? 
EXECUTIVE LEADERSHIP CONFERENCE ON PUBLIC AFFAIRS FOR 
SCIENCE EXECUTIVES: For six days last week, I attended this con-, 
ference at_ Williamsburg, arrangea by tlie Brookings Institution. Ten 
~--.--- - -.' - , ,-- ._-
pl~esentations concerning decision making in government, science and 
public policy, political dynamics, science and social change, the mean
ing of a free society, and other timely subjects were given by renowned 
speakers, among them Henry Margenau of Yale University. Attendees 
had come from AEC, HUD, HEW, AF, Army, NRL, BOB, Department 
of Agriculture, NASA (2), Duke University, MIT, IBM, Kodak. It became 
painfully clear to us that our government is more complex, decis ion making 
is more involved, pressure groups are more influential, opinions are 

II more divided, passing a law is more difficult, expediency is more absent, 
i parochialism is more present, committees ,are more sterile, the dangers 
J of pollution and poisoning are more imminent, and the fact that "it still 
I works" is more surprising"than all of us had thought before. :Lh~Ke_l1Il:,e9.-Y 

, way ("get American a!?Jr'o"£auts to the moon and back in this decade l ') seem~ 
. t;-be"the-o~~y:~waY.,.i~~hich .'~.ign;iJic~1!-t, P!-;;g~'e-~ '~-"in i~porianf"tields c'a~'- .. 

'-·be~ac-hi~';~ci •. " / . ,'" '.~. " ... ' , " 
~--.... ........"." .... - _ ...... -...... V 

Ed Buckbee
Translation
E.S. Anything else wrong? B
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